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■ Kitchen Cabinets You Can Build 

■ A Laminated Cube 
Coffee Table to Make 

■ Serving Bar...and More! 
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World Kien Performance 
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Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Es Dangerous to Your Health. 
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Marlboro Rea or Longhorn 100‘s- 
you get a lol to tike. 




HERTZ 
UMfTED TIME 
SALE EVENT! 




CHOOSE THE ESCORT YOU WANT 
WITH THE OPTIONS YOU WA 
iTHEN TAKE $500 OFF! 



PLUS: The Hern 
Service/ Mai ntenan ce 
Record. Our history of 
all maintenance and 
repairs. 



ALL CARS BACKED BY: The 
Hertz Limited Power Train Warranty 

at no additional cost, good for 12 
month s/12. 000 miles (whichever 
comes first) Ask for full details. 







More people buy quality used cars from Hertz than from anyone else in the world. 
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Now you don't have to spend 
a fortune to enjoy a 
complete home workshop 




The Shopsmith MARK V — the tool to start with . , , ihe system you 
grow uijih* It's a 10" table saw, a lf>W f vertical drill press, a 



horizontal boring machine, a 34' 

Experienced craftsman , . . all- 
round handyman « , _ weekend do- 
it-yourselfer — you've probably 
dreamed of owning your own com- 
plete home workshop to let you do 
more accurate woodworking. Let's 
face it, a few hand-held power tools 
just aren’t enough. They won’t let 
you handle those complex remod- 
eling jobs, money-saving home 
repairs, or build furniture, cabinets 
and other beautiful wood projects. 

You should have a big- capacity 
table saw, a top-quality drill press, a 
horizontal boring machine, a lathe 
and a disc sander. 

But these five most needed wood- 
working tools take up a lot of space, 
and could cost you several thousand 
dollars more than you can afford. 

The Better Alternative 

Over 250.000 woodworkers have 
found the better alternative to single 
purpose tools. A precision tool that 
combines ait five of the major power 
tools into one mull l- purpose unit 
at about ONE-THIRD the cost and 
taking less space than a bicycle. 

It‘s the amazing Shopsmith 
MARK V. And even if you have 
unlimited space and money, it can 
outperform a shop-full of individual 
tools, because the skill and ac- 
curacy are built-in. 

This ingenious woodworking sys- 
tem is powered by a rugged 13.5 



’ lathe and a 12 disc sander. 

amp motor that develops more than 
2 hp. That's more than enough 
power for the toughest jobs. An 
exclusive speed dial even lets you 
change operating speeds without 
turning off the motor. 

After a little practice, you'll be 
able to change from one tool to 
another in 45 to 90 seconds. And 
it’s simple enough for a beginner to 
ieam to use. but delivers results that 
a professional would be proud of. 

Get the FREE Facts 
by Mail 

Without Obligation! 

Send for them today! 



Shopsmith Inc. 

Tlw Woodwofkmg Company 

Dept. 3572 

750 Center Drive 
Vandafia, Ohio 45377 



* □ Yes! Please mail me yam FUEE inter- 
i matfcm Kil on Ihe Sbopirnith MARK V, 

j and facts about $bcpsiTillh\ exclusive 

i 30-day Money Back GuaxariE^e, 

J Name 

j Address ., 

•City 
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WHEN ITS TIME TO QUIET DOWN 
AT THE END OF THE DAY EVEN A FIRE 

TURNS TO RED, 



JOHNNIE WALKER RED 

HI hTrLHl ■■ ;m wh« H Al. I 1 : Al 3 .l AWP L>;M 







Mr Goodwrench is trained by General Motors to understand GM cars 



And genuine Mr. Goodwrench 

good service. 



He knows how to analyze problems Fix them And gel me rolling again Fast 
And he can get genuine GM parts To me it's important 
to keep my GM car GM all the way through 



I d expect to pa y more , but I find that Mr Goodwrench is committed 
to reasonable prices— he has pledged to be competitive with other places 
1 can go around here for service Besides that he gives me 
a written estimate on request so I *tnow what I'm spending before 

I've spent it I like that 



So keep that g reat GM feelin g with genuine GM par Tsar 
participating independent Mr Goodwrench dealers 
selling Chevrolet. Pontiacs. Oldsmobiles Burcks. Cadillacs. 

GMC and Chevy trucks 






Those super-slippery cars 

1 read with great interest Rich Tay- 
lor's article on automotive aerody- 
namics {Searching for the Perfect JO, 
page 7&p Sept h T BIK [ was very happy 
for the recognition of my late 
father's work. 

Your readers might be interested 
in seeing a car similar to the one 
Rich mentions (photo belowL It's a 
Citroen DS-19 that I modified 15 
years ago to verify my father's 
experiments. Note the tailfins. They 
moved the center of pressure rear- 
ward, thereby stabilizing the vehi- 
cle and making it insensitive to side 
winds. It was a remarkable car to 
drive. 

Today, we achieve satisfactory di- 
rectional control and stability 
through other aerodynamic means 
in place of fins, 

Hnwpvpr, whijp they may re- 
sult in more acceptable slyiing T 
they do not represent true aero- 
dynamic stability. That's why we 




Raider Karr mm tut car, a Cllrqen. sprout- 
ing uirfina tor aerodynamic experiments. 



need— and have— vertical stabi- 
lizers on airplanes. Congratulations 
on a fine article. 

fRMINO. KAMU 
TOWACO. N J. 

irmin Kamtn is the son of Prof 
H/nnffra/d A'a^nm, the noted German 
aerodynamicist whose pioneering 
studies more than 10 gears ago 
helped to lay the groundwork for 
modern research on low^drag. high - 
mileage economy cars. 

More tty-in fun coming 

I enjoyed your Notes from the Editor 
column in the November '81 issue 
(page 1 6b I'm glad you liked our 
EAA Fly-In at Oshkosh, Wi*. ( as all 
who attended seemed to. 

Your readers might like to know 
about another aviation convention. 



not quite as large as Oshkosh, but 
very friendly and lots of fun* It's the 
EAA's week-long Sun 'N Fun Fly-In 
to be held this spring at Lakeland, 
Fla. The dates are March 14 to 20. 
This event is sometimes referred to 
as "Oshkosh South." 

Support of progressive magazines 
like yours is essential to the success 
of the little mar in his continuing 
quest to fly. Congratulations for 
putting out such a superior maga- 
zine for so many years. 

JUiMTY HAkMNG 
£AA CHAPTER 59 
V f r RQ BEACH, FLA, 

Thanks for the kind words; we'll be 
following the Sun W Fun Fly-In, too, 
For readers who may have missed if, 
o report on some of the most out* 
standing homsb\iilt sports planes 
from the Oshkosh Fly-In appeared 
last month (see 12 Hot, New Sports 
Planes You Can Build, page 7 9, Jon, 
¥ &£) r Also watch our upcoming issues 
for an article on the latest in ultra 
lights. 

Yes, the Goose really flew 

We greatly enjoyed Charles Barton s 
article on Howard Hu ghosts Spruce 
Goose (TAe Day the Goose Ffew. r , 
page 1 14, Nov. '8U It was very good 
and brought back many memories, 
as my husband, Harold Huntsman, 
was the engineer for the radio news 
team on that eventful flight. 

They were the only radio news 
people allowed on the plane and 
were covering the story for all radio 
stations on a pool bask. Jim McNa- 
mara was the announcer, and Har- 
old ran the tape recorder. 

PTH El. H HUNTSMAN 
CONCORD, CALIF. 

Where did Charles Barton get his 
information that the Spruce Goose 
actually flew? 

I was stationed in San Pedro in the 
'40s and lived in a house that over- 
looked the bay. From my window, I 
could see every stick they put into 
the pl&ne^ 

I watched the pile of lumber taxi 
from San Pedro to Long Beach and 
anyone who says it got off the water 
should have bin eyes examined— or 
maybe his head. E f you can. show me 
one photo of it flying, I might change 
my mind. 

CECIL MOORE 
5CT.. URA (RET.] 
MONROEVILLE, N.J. 



The photo we published with the 
article (reproduced below) clearly 
shows the Goose airborne. Many 
ofcserrerji, boffc on board and nearby, 
also confirmed the liftoff. Perhaps 




The Sprue* Gqqh barely— but unmistak- 
ably — fclrfcorrw In San Pedro Bay, 1547. 



you were too far away, or too high up, 
to notice the separation between the 
hull and the water. 

Can anyone help? 

Your article The Prinsendam Fire: 
History's Greatest Sea Rescue (page 
102, April '81) was spellbinding. As a 
writer, I am attempting to get in 
touch with one of the female survi- 
vors to do an article on her experi- 
ences, 1 wonder if any of your read- 
ers could help me. 

DOROTHY C. LYNCH 
& ROSLYN CRESCENT 
WINNIPEG, MAN. RaLOHfl 

Forty-five minutes to Tokyo? 

Having read your article on the air- 
port launch system proposed for the 
space shuttle (Tech Linex, page 175, 
Sept. '81), 1 offer w T hat l believe is a 
much simpler way of getting into 
space. 

Why not just fit a Boeing 74? or 
similar large jetliner with auxiliary 
rockets? The craft would ctimb to 
maximum altitude on its jets, then 
switch over to rockets for orbital 
flight. Once it was clear of Earth's 
atmosphere, such a rocket liner 
could make the run from New York 
to Tokyo in about 45 minutes, 

MITCHELL MlCLUAE 
BIG PINE KEY, FLA. 

Intercontinental rocket liners may 
be on intriguinff thought for the 
future, hut the shuttle a* designed for 
extended work in space and , because 
of this, requires highly sophisticat- 
ed — tfud necessarily expensive— 
technology. Hi 
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The Sears Craftsman 20-HP Full Featured Garden 
Tractor gives you all this: 

■ Sm<>oth'OperauR| hydrostatic transmission 

■ 20" HP twin-cylinder engine 

■ Hydraulic lift for controlling attachments 

■ Optional front and rear RTO. (Power Take Off) 

■ Pinion and gear steering: 2 rums lock to lock 



The comparable model of the leading competitor's 
garden tractor gives you ail ibis: 

■ Smooth -operating hydrostatic transmission 

■ 1 9,9- HP twin ^cylinder engine 

■ Hydraulic life for controlling attachment* 

■ Standard front PT0. Optional rear PTO- 
t Power Tike Oft) 



Bui the Sears Craftsman also has all these 

other important features: 

■ Gives you an average of 10% more 
horsepower ar the drawbar than they 
do . ■ ■ Mote power where you need it. 

M Sure stopping - - . because the hydro 
control returns to neutral as soon as 
you hit the brake. 

■ A 3-way seat that adjust? to your height, 
your weight and your driving angle as well. 

■ Three models: 18. 2Q and the most powerful 
gas-powered garden tractor you can buy. Z4*HR 

■ Only $4*499- About $697 less than the leading 
competitor, bused on an October 1981 market survey,* 




Power steering; 2)4 turns lock to lock 



i want to know more about the 
complete line of Sear* Craftsman 
Full Featured Garden Tractor*. 
Send me the facts. Mail to: FF Tractor. 
Sears, Roebuck and Ctf* h Sear* Tower, 
BSC 20-04* Chicago, IL 60684* 



. Couni y_ 
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For power and performance 

You can count on 



Scars 





flags and conditionals, that are 
needed for the moat complex pro- 
gramming chores. 

Even ufted as nonprogrammable, 
everyday calculators, their built-in 




HP-1ZC li one of two new rtewiett-Peckerci 
programmable calculators that we tested, 

functions make them impressive. 
The HP-IlC has everything you 
might need in math, engineering 
and statistics, and the 12C features 
such one-button pushes as com- 
pound interest, cash-flow analysis 
and internal rate of return, 

1 had never used an HP calculator 
before for any length of time and 
wondered how I'd adjust to the 
RPN — Reverse Polish Notation— 
system of entering numbers. These 
calculators have no equals (-J key, 
only one labeled este» + 

To do a problem like 2 * 4* you first 
hit 2, then ekter. Then you hit 4 fol- 
lowed by the * key. Sounds confus- 
ing, but I found a few days' practice 
made it even easier than the usual 



algebraic method to which 1 was 
aeeustomed. 

Qne problem: [ wish HP had 
included lights on the LCD readouts. 
In a dimly lighted room, you can't 
see even a hint of these displays. 

All in all, the HP-1 1C (S135J and 
the HP-12 ($ 150 ) are great values. Of 
course, thoae are list prices; hunt for 
bargains. 

Loudmouth fclOch 

Radio Shack's new VOX Clock wan, 1 
thought, only a gimmick. After all« a 
talking clock? But its conversational 
delivery can charm you. 

A cube of less than 3 inches, with a 
blank, silver grille and button on 
top, it looks unassuming. But press 
the button and ycull hear some of 
the best voice synthesis I've heard 
from any appliance. 

I'm still not sure if it's just a gim- 
mick— but now, ] respect it. The 
VOX Clock sells fer $5^05. 

Floppy trilogy 

"The Galactic Saga," from Border- 
bunt^ jg a series of computer pro- 
grams for the TRS-RO and Apple II 
which open hew vistas, both in com* 
puters and literature. The Saga 
began as three computer programs 
("Galactic Empire," "Galactic Revo- 
lution^ and "Gal attic Trader"), and 
recently a fourth ("Taw ala's Last 
Redoubt’') was added. 

The programs follow the ri&e and 

fall — and attempted rebirth — of a 



repressive galactic empire. And like 
the best in space-opera fiction, most 
of the action is seen through one pro- 
tagonist's eyes. 

In this case, Julian Dubuque i&the 
name of the central character. But 
the compute rist actually becomes 
the protagonist in this adventure. 

Everything from operation of the 
spacecraft to collecting intelli- 
gence reports— and all of Dubuque's 
decisions — ate controlled from the 
computer keyboard in the war 
against the somewhat rotten em- 
peror Tawala. 

I've gone through all of the pro- 
grams and can attest that there's 
nothing else like them. No other 
computer programs show the depth 
of characterization evident here. 
And no other form of literature 
allows for this wondrous interaction 
between story creator and reader/ 
protagonist. 

The programs sell for $24.95 
apiece at computer stores. EM 
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RCA SELECTAVISION 650 

NO VCR LETS YOU GET MOREOUTOf TELEVISION 




RECORD YQUR FAVORITE SHOWS ON 
VIDEOTAPE. 

If you don't own a video cassette recorder, 
you're not getting the most out of television. And 
no VCR lets you get more out of television then 
RCA's new SelectaVision 650. 

Now you can watch what you 

want, when you want. With uggSP, 

SelectaVision 660, you'll be M Bf 

able to record up to six iuU 

hours of your favorite TV ; ^ Ml" 

shows on a single cassette. 

Your recording 

sources are virtually un- > 

limited. SelectaVision 650 <gS 

has a new Cable-Ready 
Tuning System that can be ™ set to include 
any of up to 35 CATV channels — 12 VRFl 9 mid- 
band and 14 super-band channels. 

That's a lot of entertainment. But then, 
SelectaVision 650 is a lot of VCR. 

It records automatically, too. A 1 4-day 
memory lets you program selections to be 
recorded when you're not at home. Preset it to 
tape as many as eight different shows. Or set it 
to record the same show every day. 

With SelectaVision 650, prime tune 
television is yours any time. 

Simubfcwi TV 

For (he complete lane ci SelccteVtsion VCR models and rota? video 
earnest, write (o RCA Consumer Becfrgflila, Dep^rlmertl 3.2 312, 
600 North Sherman Drive. Indianapolis, IN 4ft£0J 



PLAY THEM BACK WITH SPECIAL EFFECTS. 

Ever slow down a rochet launch? Stop a 
stampede of buffalo? Or run a mile in less than 
two minutes? SelectaVision 650 lets you do all 
this, and more. 

A new Infra-Red Cordless Remote Unit 
gives you the freedom to control special effects 
like slow motion, stop action and fast motion — 
from almost any point in a room. It also lets you 
advance die picture frame by frame. And freeze 
it whenever you choose. 

That's not all. The new cordless remote also 
has a picture search mode that enables you to 
locate footage at 9X normal _^\yK 



speed without having the 
screen blank out. And a 
remote pause for editing 
out unwanted material 
while recording. 

SelectaVision 650. 
When you see it at your 
RCA Dealer's, you’ll see 
why no one gives you more 



No on* glues. you more 



RCA- Video Ikjuipmcni 
Supplier to the NFL. 




IMPORTSSMOIORSPORTS 




Show time! 



CoSrtlQ COmGa with 
or pislon 
Engine- 



Wit h p thrust, a jab and a chop, the 
little Japanese carmakers are trying 
to trip up Toyota, At the recent 
Tokyo Motor Show* Toyo Kogyu 
slipped its ,32-Cd Cosmo Coupe into 
place and had LLS- Mazda dealers 
Wishing they could have it next to 
RX-7s in their showrooms. 




Honda City Ee a thrtMocr hatchback. 



Nearby, Honda kicked up a frenzy 
with its City slicker. The 1 33-in .dong 
City, expected here in 'S3, was the 
star of the show. It is cleverly 
designed to fit a 1/2-liter, 67-hp, alu- 
minum Four under the hood, seat 
tall passengers in the back seat and 
still have room in the hatchback for 
a 50-cc, fd Id-up moped that comes 
with the car irt Japan. A bit of a gim- 
mick to be sure* but so was Sony's 
Walkman, remember? 



Its coefficient of drag is. ,25 and pow- 
er is 4o horses from VW*s experimen- 
tal, three-cylinder, turbocharged 
diesel. As with Honda's City, alumi- 
num and various plastic? ore used to 
keep weight to a minimum. Hear 
that, R □ sty J ones? 

Big -bore Four 

You can tell it's net a 924 — too wide 
and terribly aggressive, clearly de- 
rived from the Carrera GTS. And 
under the hood is a new Porsche 
engine, a 2_ 5-1 iter Four. In Europe, it 
generates an astounding 163 hp p 
which gives this street car a top end 
of 138 mph and 0-10-50 mph acceler- 
ation in the eight- to nine-second 
range. The U-S- version of the 944 
will be available in a month or so and 




Porsche 944 11 l&leel veralon ol the 924. 



probably cause some sorting out in 
the 924 tine — possibly replacing the 
170-hp 924 Turbo, 



Just for Show 

Brace yourselves: Here comes the 
"YesrjKHKr assault, Two-zero-zero- 
itroia going to be the model number 
for everything. Volkswagen is first 
out — with its Auto 2ftfHL shown at 
the Frankfurt Auto Show late last 
year. It's one of the most tantalizing 
little ears to grace a display stand. 




vw Auto 20W will be buirt before men. 



Detroit GP 

Woodward Avenue won # t be the only 
Detroit drag strip come June 6th. 
Plans are underway for a 2.5-mile 
Grand Pnx course at the river front. 
The Formula 1 race will fall just 
before the Canadian GP on the cal- 
endar. Here’s how the '82 season 
shapes up: 



Mn Soulh APnca 
Mar 7 Argentina 
Ma* £1 Brazil 
Apr 4 long Beech 
Apr £5 m*f llmpl&f 
Hay 9 Belgium 
May 23 Monaco 
■Arne S DwtToil 



Jun* 13 Momitt l 
Jury 4 France 
July IS England 
Aog. 1 Germany 
Aug 15 Switzerland 
Aug. 23 TOlstntl 
Sept i S Italy (Monza] 
Oca 3 Las Vegas 



Defending champ Is Nelson Pi- 
quet. who took the "81 title by one 
point last season at Las Vegas. 



Metro with muscle 

The Metro from BL Ltd. Is a pleas- 
ant enough little car— in the same 
way that the Chevette is “nice." If 
you have no other Way to get from A 
to B. they T H get you there. But for 
Brits who want to enjoy getting 
where they're going, there's the 
option of a Metro that’s been to 
body- building classes. The conver- 
sion is marketed by Frazer Cars Ltd. 
with the body and engine hop-up 
handled by Tickford,. the engineer- 
ing arm of Aston Martin. The Frazer 




Frazer Tlcxloid \ a a hopped-up BL Metro. 



Tickforch as it's called, gets 8fl hp out 
of the 1.3-liter Metro engine and it 
moves like a modem — you guessed 
it— M ini-Coo per. 

Mean, lean Lancia 

There's no resting on laurels in 
motor racing, so Lancia is after the 
World Rally Championship again. 
The Italian manufacturers new ral- 
ly car is based on the Monte Carlo/ 
Scorpion mid-engine sports car and 
it should be ready for competition in 
ApriL Lancia is one of the Fiat group 
(which also includes Ferrari); for 
complete lineup of its cars sold here, 
see /wtporf# *&£ on page 75. M 
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Nationwide 
taste tests prove it! 

Windsor Canadian 

beats VO*! 




Five hundred si 

drinkers coaswtwoajitjust compare 
Canadian to the higher-priced Seagr 
Windsor was preferred. 

So try a sip of Windsor and a sip of V.O. and 
prove to yourself what the taste tests just proved- 
With Windsor* you can't beat the taste. 

And you sure can't beat the price. *1 

WINDSORS 

ONE CANADIAN STANDS ALONE 



.MSSOOf . 0*6 BOffUO *V 1 HI UlKMOfl PST^lfBr COMPIN'' H ' , ■ W I MS IllERS PRODUCTS CO 



FEBRUARY 1962 13 





McKEOX/b^j.,, 



Cold adventure 

One by one, we rocketed over the 
crest of a hill p cranked into a light 
turn on a steep new downslope and 
shot between trees lining a twisting, 
snow-packed trail. Mild forest sun- 
light flickered across the drifts, but 
at 30 mph the wind chill was still 
below zero in the lee of the woods, 
and frost was clouding the plastic 
face mask? of our crash helmets. 
Suddenly, a sharp drop launched us 
out onto the flat racecourse of a fro- 
zen lake. Speeds pushed up to nearly 
50 through rooatertails qf swirling 
snow as we headed for a restaurant 



stemmed thermometer, rib rack, 
propane hose and adapter, and hick- 
ory wood chunks for smoking. 

Indoor heating and cooking with 
wood, in a cabin or at home, is cov- 
ered in a $2 booklet, Woodturner's 
Manual, from Leo Prince, 47 Lochin- 
var Rd„ Kingston, Om, K7M 6R9- 
Choosing and installing stoves, pick- 
ing woods that give the most heat* 
preventing chimney fires and cut- 
ting firewood are explained. 

And for pleasure-craft skippers 
who make their back yard their 
boatyard this time of year, a new 
guide to home boat repair is Boat 
Afmnteraancc by Bob Whittier. It's 
$12.95 at bookstores or from Axtex. 
Box 50046, Tucson, Ariz. 85703. Whit- 
tier's Mow to Buy a Boat and Sea- 
manship for Sportsmen are the same 
price from the same address. 

Fishing facts from space 

Since it was launched last June from 
Vu ud cm berg Air Furc« Base in Cali- 
fornia. a special environmental sat- 
ellite has been in orbit to monitor 
water temperatures. A scanning ra- 
diometer aboard measures and 
records visual and infrared imagery 
in live spectral channels to evaluate 
land, ice, water and cloud tempera- 
tures. The Commerce Departments 
National Oceanic and Atmospheric 
Administration (NOAA) plans sea- 
surface temperature charts that 
should benefit fishing and marine 
industries, weather forecasters and 
sportsmen with Information about 
where good fishing should be. 

Old-time tip 

Scientists of the ILS. Army's envi- 
ronmental medical research offer 
this reminder: The best thing read- 
ers can do for older parents and 
friends this time of year is to talk 
them into wearing a knit cap 
indoors. It may look strange, but old- 
sters with reduced blood circulation 
Will feel Warmer all over. M 



provincial trails during four days, 
returning finally to the starting 
point. Our group of 20 men and 
women ranged in ages from 18 to 70. 
Organizers included Ski-Doo and 
Mote-Ski snow machines, O'Keefe 
beer and the Quebec Federation of 
295 snowmobile clubs, an organiza- 
tion of over 500,000 member? who 
have developed and use 32,000 miles 
of groomed and m irked trails. 

We found that, tu average nearly 
150 miles a day and on into the night 
for a group follov-ihe -leader run 
over strange new trails, you learn a 
lot. Exciting it certainly is H and con- 
siderable experience is necessary- 
The drive proved something of an 
endurance test, with the challenge 
of getting through remarkable 
French Canadian feasts at every 
food stop and then trying to contin- 
ue on at breakneck speeds to a party 
at the next resort. What other sport 
could put nerve, stamina and stom- 
ach to such a test in such pictur- 
esque surroundings? 

There's no doubt that snowmobile 
safari caravans will be a success, 
though they may require special 
training in snow driving through 
arctic cold, the French language, 
and gourmet dining and revelry. 
Further informat.on is available 
from the Federation des Clubs de 
Motanoigistes du Quebec, 1415 Est. 
rue Jarry, Montreal, Que. H2E 2Z1, 
and Peter Ohrt* Bombardier Ltd., 
Vakourt, Que. JOE 2L<k 

New for nearer home 

Some recently announced equip- 
ment adds convenience for camping 
out, but will work just as well if you 
never leave your back yard Like 
many outdoorsmen who are travel* 
ing less, Coleman— with its assort* 
merit of I an tern s, stoves, ice chests, 
tents and sleeping bags — now ia 
turning attention lo yards and pati- 
os. The results will be in stores 
shortly and include a new propane 
yard light, plus charcoal and pro- 
pane grills and amoker-grillfi- 

According to a new Coffman 
Smokrr-Gritt F f atio Cookbook t alao 
available, you can moist- or dry- 
smoke, roast or bake, steam barbe- 
cue or simply grill with the new 
equipment. The grill can cook up to 
25 pounds of meat at a time, and an 
optional kit will be able to convert it 
for smoking. The Smoker-Grill will 
take 50 pounds. Accessories include 
refill able LP-gas tanks, long- 



A snowmobile safari or 500 miles li the 
newest driving and eating endurance spoil. 

on the far shore. It was an introduc- 
tion to the new sport of snowmobile 
cross-country safaris. 

The rolling hills of Laurentian 
Quebec were a fitting setting. Snow- 
machine sport started its boom 
there about 20 years ago as more 
and more snow-region northerners 
discovered the new machine that 
didn't require the skill of skiing and 
cou Id carry fam i lies out o ver mi le 5 o f 
white countryside. Then came the 
specialized sports of closed-course 
racing and point-to-point mar a* 
then a — contests that were often 
dominated by modified hot-rod ma- 
chines and factory drivers. Clubs 
urould gather for an all-day or 
evening trail ride. Half a dozen har- 
dy types might plan a longer test, 
with an overnight camp at a distant 
cabin before the run back homo. 

But now the latest snowmobile 
challenge is a scheduled group drive 
of several days that covers hundreds 
Of miles, with preplanned resort 
stops along the way, Snowmo driv- 
ers can attempt the complete circuit* 
or join up for a day or so and then 
drop out again. They can use rental 
machines or bring their own. 

The safari is a natural combina- 
tion of the 500-mile marathons and 
nonracing jaunts of local clubs. We 
signed on for a Canadian run cover- 
ing nearly 600 miles of outstanding 



1 4 POPULAR MECHANICS 






When the tournament’s 



on the line, better fish Stren. 



You’d be the winner right now if only your line had held that 
big bass you hooked. Next time, improve your odds with dependable Stren, 
from DuFbnt. 

Of all premium lines, only Stren has the best balance of properties 
you need to fight the fish every step of the way. And Stren stands up whether 
you're in heavy cover or around jagged rocks. That's why pros who use Stren 
win more money year after year than those who use all other lines combined. 
Be a winner and pick up a Pak of Stren today. 

The best fishing is Stren fishing. ( flpQjQ ) 
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BUILD 
THE MOST 
IMAGINATIVE 
HOUSING 
CONCEPT 
TODAY 



Fof Do-It-Yourselfers 

TRI-STf Ei's innovate noosing afters 
Tlw easy consVuctlon youve bsen 
Joalclng far qnO mygr more <Xir 
from®* mad® at neof cosi rmjeh 
1^, ore hh^liy energy gfficienJ, re- 

Qu*re virtually no eirerior malniatv 
once. Incorporate ctecwspon de- 
sign Tar unEimlloa interior riGstfsnllty, 
and- fhe easy bofftogottw asswn- 
fciJy Culi Oprt£truClion (fme. To learn 
now you can tftHid your TR1-S1EEL 
home vaui^f far low. contact us- 
today 



Dealers Wanted 

TRf-STCt L's ’ ima^lnolrve Ham®*" 
mode of stee* provide (he answer 
to !he housing need! or Inj 60'v 
They are a fow cost, quickly co*v 
strucled and maintenance free tfv 
ve&rrriQnr In either 5 -iP.gie or multi- 
family housing Duo to increased 
damand tor om ho™&. Tfli-STEEL is 
seeking progressive ctealen la 
meel our customers needi We 
wont someone who, with ggr back- 
ing, con bam set! and serve ir you 
qualify end would like to join the 
growing rajmbar or suecewfu* TRt- 
5 TEEL Dealers, cc^ioct os today 



1400 Crescent Demon, TX 7620* 
(817] 56^1386 or 566-7001 

JteQlanaL Oflicm or»d Morvuteeluring 
tocilih** thro^jhaur iKe LT 5 
£ (9|l * ALL WGHTS RESERVED 



O ne of our most graceful snd versatile writers, Hans Finite). has a 
byline that s f ami liar to audiophiles everywhere. His most recent 
of many articles for PM is a report on nine new hi-fi cartridges tpage 
E9). Hans also writes a nationally syndicated column on audio for the 
New York Time*, and his new book. Better Lietening^a Practical 

Guide to Stereo. 

was just published 
by Scribner's, 

We've called on 
Hans in years past 
to report on such 
diverse subjects as 
nuclear fusion . 
atomic accelera- 
tors. the Orient 
Express and a 
probe of Mors. 

With his writing 
published so wide- 
ly and so frequent- 
ly P we were, frar.k- 
iy, amazed to learn 
that English is his 
adopted language. 

A native of Vien- Thli month'® hi-fi layout Is tin focus of conversation 
na, Hans apuke with Author FanteJ and Electronics Editor Shapiro, 
only German as a 

young man. He escaped tu the United States during World War II, and 
only then began to learn English. 

He recalls having been enraged time and again over the frustration 
of trying to read American newspapers. Some three years of persis- 
tence paid off with such facility that he became a technical translator 
for the Air Force and for the Library of Congress, and, later, editor of 
Stereo magazine. 

It's not the usual path to becoming an American writer, but in 
Hans's case, we're happy it worked. 



Think you could breath a gas mix* 
ture containing only 3 percent 
oxygen at a pressure of 350 
pounds per square inch— and sur- 
vive? That's exactly what divers 
lived on as they recovered some 
$90 million in gold from a ship 890 
feet underwater (page 84). Divers 
learn to work in that hostile envi- 
ronment at such centers as the 
Professional Diving School of 
New York H where cover artist Ed 
Valigursky observed trainees in 
action (photoj. A brand-new hy- 
perbaric chamber system there 
can simulate dives greater than 
LOGO feet, helping prepare divers 
to push the underwater frontier 
deeper than ever. M 



model: Latest fashion Iqr diver*. 





' New from NRI! 

The first at-home training in 
# videocassette recorder repair 
with exclusive videotaped lessons. 



Learn Video/Audio 
Servicing . . . includes RCA 
state-of-the-art VCR, NRI 
Action Video lessons, plus 
full training in color TV 
and audio repair. 

Nov.; you can learn the hottest, most 
wanted skill in home entertainment elec- 
tron ics servicing and repairi ng videocas- 
seite reconfers and video disc players. Well 
over 2 million units have already been sold 
and (lie demand is fust starting! Already, 
qualified VCR technicians are in short sup- 
ply, . .people arc waiting up to a month for 
VCR repair. Good juts at good pay are 
going begging. And NRI can get you in 
on the action with convenient and effective 
at- home training. 

Choke of Specialized 
Training 

NRI offers you throe Master Course* 

In Wdeo/Audio Servicing, each complete, 
each with equipment and training tor the 
specialty you want. Each course thoroughly 
prepares you for color 'rv plus audio and 
video equipment. Then, you take [lie spe- 
cialized hands-on training on tlw equipment 
vqu select 




Learn as you work with 
equipment you keep. 



You can I’d specialized audio 
experience as you I wild your own 
,WFM stereo system contplac with 
speakers, Ur gain real bench ex- 
perience with hands-on T\ 
training as yon Nil Id a J : . 

(diagonal) fully computer 
ized. programmable colur 
TV and professional IlM 
instruments. Ur train with 
tout own KG' video - 
ca^ttc recorder and NRI s I 
exclusive Actios i Video ser- \ 
vicing lessons on videotape. 

State-of-the-Art VCR 

This modem VCR features high-tech- 
nology design with electron!: pushbutton 
tuning, remote control, three recording 
speeds with up to &-hour capacity: high- 
speed visual search, built-in chxk timer, 
memory rewind and audio dubbing capa- 
bility Direct drive motors and azimuth 
recording give outstanding picture 
reproduction 

it's voura to keep, as part of your 
training. You'll not only use it to feam 
operation and servicing techniques, but to 
play the absorbing NRi Action Video lessons 
that come as part of your specialized train- 
ing. In word and picture, ytu'll learn 
theory: construction, and service proce- 
dures, see tltem explained in graphic 
close-ups And you get this unique training 
only with NRI 1 

Learn at Horae 
at Your Convenience 

No need to quit your fob or tie up 
your evenings at night school. No time 
away from your family or expensive travel 
NRI conus to you. You are a class of one. 
getting Iwlh theory and practical hands- 
on training hocked up by our staff of ex- 
perienced educators 

NRI the Pros' Choice 

More than 6> years and a million 
and a half students later, NKl is still the 
first choice in ] tome-study schools a na- 
tional survey of successful TV repairmen 




shows that more than half have had home- 
study training, and among them, it s NRI 
i lo 1 over any other school 

That's because you can't beat the 
training and you can't boat the value. Only 
NRI combines exclusive fast-track training 
techniques with modem state-of-the-art 
equipment to give you the skills you need 
for success quickly and easily. Only NRI 
offers such complete training with so many 
timely options for specialized bench exper- 
ience' Send for our free catalog and get all 
the fads on these exciting Master Gouraes 
in Video/ Audio servicing 

Free Catalog... 

No Salesman Wul Call 

Mail the postage-paid card today for 
your fore copy of our IW-page look into 
tomorrow it shows alt the equipment you 
gel. describes each lesson in detail. Arid it 
tells you about other important career op- 
portunities in Microcomputers arid Micro- 
processors, Digital and Communications 
Electronics, Electronic Design ’technology, 
and mote Send today and get started on a 
big new future for yourself. IF card has 
lieen removed, please write to us. 



NRI SCHOOLS 

McGraw-Hill Continuing 
EAxitoi tenter 
Wisconsin /ms,, 
Washington, D.G 2005b 



We'll give you tomorrow. 




THERM GARAGE 

CAPSULE REPORTS ON NL'X/ AJ O PtODUCTS 



Fuel monitor 

The miles-per-gallon fame is on 
everybody's mind these days, e«pe* 
eiaJly if you have a lead foot like 
mine. 

Whistler* known for its radar, has 
a fuel-monitoring device called Fuel 
scan. Installation consists of live 
electrical connections and a me- 




Compact Fuetaoan monitor a miles per gal- 
lon and distance, In miles, to *n empty tank. 



chan teat distance transducer be- 
tween the speedo cable and the back 
of the speedometer. No connections 
are made to the fuel lines or to the 
fuel tank. Instead, fuel flow is moni- 
tored from the fuel gauge in your 
oar. Fuetscan will tell you how many 
gallons you have in the tank, miles 
until empty and (instantaneous] 
miles per gallon, 

The Fuel&cmn retails for $169,95. 
Whistler's address is 410 Great Rd„ 
Box 37* Littleton, Mass, 0146(h“JW 
Breaull 

Tire gauge 

lt p s a proven fact that tire pressure 
affects gas mileage as well as tire 
wear, Here's an easy way I found to 




Pmuure gauge mounts on valve stem and 
IndJcatea tire pressure whan ff * pushed. 



check inflation with hardly any 
effort at all: Air Chek oivthe-wheel 
tire gauges. 

Each plastic unit fits on the valve 
stem of your tire^ With a slight push 
and a twist of the wrist* the Air Chek 
displays air pressure from 10 to 42 
pounds. The package of four retails 
for about $5 and is manufactured by 
Kalinco Inc., 1154 Floyd Clr. h Lexing- 
ton, Ky, 40505 .— Joe l B reautt 

Plug-in adapter 

My Chevy Cavalier has only one 12- 
volt cigaret- lighter socket and I 
have three accessories I want louse. 
The solution? Dynamic's Triple 
Plug-in Adapter. The small box 
mounts on the underside of the dash 
via double-faced tape or in the glove- 
box, It plugs into the ear's existing 
socket, has an on/off toggle switch, a 
power "on" indicator light and three 
electrical sockets. 

The adapter sella for about $14.95 
at most auto Stores. The Dynamic 




Adapter let* you me three accessories 
from your car's Cigaf«t4k|hter socket. 



Instrument Corp. is located at 933 
Motor Pkwy., Hauppauge, N.Y. 
11738 . — Joel Br vault 

All-battery jumper cables 

Inside the jaws of Cobra Clamp 
jumper cables are hefty, swing-out 
spade connectors for side-terminal 
car batteries. Thus, you can use 
Cobra Clamps on batteries with 
eit her con ventic n a I top- mo u nt ed 
posts or the side-terminal sorts 
found in late-model GM and some 
imported cars, 

Cobra Clamp uses an especially 
flexible copper cahle k and the plastic 
sheathing also remains flexible* 
even in cold weather. These jumper 
Cables come in 250- and 400-amp. rat* 
ings and varying lengths. TheO-fooL 
250-amp. set retails for about 59 in 
chain Stores. Cobra Clamps are man- 




C lamps have fold-out adapters which you 
can clip onto tide-mounted battery posts. 



ufactured and distributed by Auto- 
Line Manufacturing Corp., 40 Rail- 
road Ave.. Copiague, N.Y. 11726,— 
M,L> 

Fog lights 

KC HiLites now offers a tremendous 
range of aftermarket lamps for cars, 
trucks, off-road vehicles, cycles, 
vans — just about everything on 
wheels. 

Fog plagues the valley where I 
live, so I installed a set of KC h s 
quarts lamps on our family Fair- 
mont. These are S t 70D-candlc power 
units with a range of l /n mile. Set 
under the bumper,, as near the road 




Fog lights from KC mount below the dum- 
per lo throws tlrohg beam low on the road. 

surface as possible, they really do 
cut the mist, particularly at night. 

KC's Type 1553, which retails for 
$37.60, comes with an illuminated 
dashboard switch,, all wiring and 
connectors, plus instructions. 

To obtain a catalog, send 50 cents 
to KC HiLites Inc,. Williams, Ariz. 
86046. — M.L. 
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1LASS 

ROOM 





Our Cougar wagon Is designed to do more than 
carry tots of groceries. 

It's designed to go lots of places. Because this is 
one wagon that's at home at the opera as well as 
the supermarket. 

The plush Cougar appointments provide a 
feeling of unusual luxury in a practical, midsize 
wagon. 



There's a new V-6 engine option. 

And options like a choice of sound systems and 
a two-way liftgate let you tailor your wagon just the 
way you want. 

After all, the most important thing your new 
Cougar wagon will carry will be 

1 982 COL/vann 

SUflY DIVISION 



COUGAR WAGON FROM LINCOLN-MERCURY 

Buy or i^ase from your Uncoin -Mercury dealer . 





There’s only one way to play it. 

No other ultra brings you a sensation this refreshing. Even 
at 2 mq.,Kool Ultra has taste that outplays them all 



/■* 



NEW 
KOOL 
ULTRA 




Kings 2 rrvj 
100's b mq. 










i "M* 1 i i. 







Salmon going up 

Fish and Wildlife officials report a 
record 515 spawning Atlantic salm- 
on made their way into the Connect- 
icut River in the 198-1 spring run. 
That's about double the 1930 count 
and is encouraging to naturalists 
who hope to see salmon fishing in 
New England this decade for the 
first time in 200 years. 

The salmon disappeared from the 
river when industrial dams were 
built. Then* in the I879fi, the Hol- 
yoke Water Power Co. created the 
first of three unsuccessful fish lad- 
ders — a system oflocks and levies — 
over its dam. 

By the 1950s, scientists under- 
stood the problem: The ladders 
weren't providing the strong water 
turbulence that attracts salmon up- 
stream. That*3 when Holyoke opted 
for fk fish elevator, located in the 
area of maximum turbulence at the 
base of the dam, to attract fish into a 
trap. Then they're hoisted to the top 
of the dam. 

The elevator hauled only shad up 
the dam until the 1970s, when offv 
cials began to restock the river with 
salmon. The elevator is the main 
stay of the system r Of the 515 
returning fish in the record run, 
more than 300 went up the easy 
way. 

Scientists watching the Connecti- 
cut salmon run still have a lot to 
learn about how the fish know which 
tributary leads to their home spawn- 
ing grounds. Several workers are 
researching the salmon's ability to 
smell chemicals associated with the 
waters of their spawning grounds. 

Some fractures are miscast 

Some orthopedic surgeons "make a 
fetish out of applying plaster casts, 1 ' 
according to a University of Toronto 
medical researcher studying treat- 
ment of injured and diseased 
-joints. 

In both human and animal stud- 
ies, injured synovial joints fknees, 
elbows and hips) healed more com- 
pletely when aet in a specialised 
"splint" that permitted a preset 
range of motion. The findings by Dr. 
Robert B, Salter were reported in 
th * Journal o/fAr America n Medical 
Association, 

Salter believes the restricted mo- 
tion works better because it allows 
nutritious, natural synovial fluid to 
flow through the joint. He also notes 
that elderly arthritics may unwit- 
tingly use the restricted-movement 



1 iTP 



■ M .Ff \OlHt J 
tLTftiUl-ENCt / 
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F l&H 
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Holyokfi Dam's tu rbutant water Is shunted to base oi fish levator, attracting ulmon that 
wouldn't follow calmer water* to fish laddar. Photo at left shows elevator going up. 



regimen when they move back and 
forth continuously in their rocking 
chairs. 

Meantime, In Greenwich 

Astronomer Charles KqwbI will visit 
Greenwich, England^ later this year 
in search of a 10th planet in our solar 
system. The California Institute of 
Technology sky watcher, who discov- 
ered two of Jupiter's 15 moons in the 
1970a, excited the astronomical 
world in 1977 with his discovery of 
Chiron, 

When first observed,. Chiron was 
identified by Kowal and others as 
possibly being a 19th planet, whose 
existence and gravitational influ- 
ence was long suspected became of 
slight wobbles in the orbit of Nep- 
tune. 

Later that year, however* astron- 
omers changed the classification to 
planetoid (which is the same as 
asteroid). Closer observation indi- 
cated that Chiron, at less than 200 
miles in diameter* was a bit too small 
to be called a planet. 

Of course. Questions persist about 
Neptune's orbit, and near-space as- 
tronomers think that they haven't 
exhausted the search for planet No. 
10- While in Greenwich, Kowal plans 
to go over sky charts created by the 
Astronomer Royal (like Poet Laure- 
ate) that include observations of 
Neptune made in the 18th century. 
That's about 100 years before it was 
designated a planet and when it still 
was seen as a star. 

Armed with that data. Kowal will 
return to his Pasadena computers 
and telescope to resume the search. 
Kowal, incidentally, is an unusual 
researcher in that he hasn't pursued 
a degree beyond the 8.S. He says 
he's content with charting the skies 
and hunting for unknown objects. 



Search for a little genius 

If you're a high-school junior or 
senior. you T re likely watching the 
mail for your College Board Scholas- 
tic Aptitude Teat (SAT) grades. Top 
score is 800. but you're probably just 
hoping for a score approaching 700 
on math and fi30 in verbal abilities, 
achieved only by the top five percent 
of America's 16- and 17*y ear-olds. 
But you don't have to be 16 or head- 
ed for college to be able to take the 
test. 

In fact, if you're 13 or younger and 
have achieved a very high SAT 
score* Johns Hopkins University re- 
searchers want to know about you. 
They've joined colleagues from 
Duke, Arizona State and the Mid- 
west Search Committee in a hunt for 
an estimated BOO preteens believed 
capable of scoring with the best in 
either math or sciencen 

For information on the math 
search, write: Dt. Julian Stanley, 
125 Ames Hall, Johns Hopkins Uni- 
versity. Baltimore, Md. 21218, infor- 
mation on the verbal test is avail- 
able from: William George, Merry- 
man Hall 104. also at Johns Hopkins. 
To register for the $10.59 SAT exam, 
contact the Col lege Entrance Exam- 
ination Board (CEEB). Princeton. 
NJ. 08541. W 
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“THEY WON’T 

BELIEVE YOU DID IT YOURSELF 

CEILINGS? 





may from 

OWENS-CORNINC 






FIBERGIAS 



■ ' T(-4|ftUNH 



"Wo way, Harold, 

Nowayr honest, 

tdktttrT} y seifr 



EASY TO CUT 

Qwens-Corning Fiberglcts' 
Ceiling Panels cut easily and 
precisely with a standard utility 
knife. What’s more, they don’t 
chip or break like rigid panels. 



EASY TO HANDLE 

Even though Fibcrglas panels 
are more durable, they weigh only 
one-t hird as much as rigid panels. 



So you won't wear yourself down 
putting them up 



EASY TO INSTALL 



Once your grid is up, Fiberglas 
panels simply flex into place ...as 
dose as 2 inches from your old 
ceiling! For more information, 
write R.E.E. Meeks, 

OwenS’Cor ning Fiberglas Corp, . 
Fiberglas Tower, Toledo, Ohio 
43659 . 




O n a recent, 18, 000-in ile K two- 
week whirlwind tour of 
Germany and the United States, 1 
drove four of the newest cars to 
eome out of Germany. While they all 
share a common homeland, they 
have very different personalities 
and are designed to appeal to very 
different tegmenta of the market, 
Moving from east to west, here's a 
rundown of what these new cars are 
like to drive. 



FIRSTH AMD REPORT 

Driving four new 
German cars 



Mtroedes 380SEC 

First stop was Frankfurt, 
Germany* where my Mercedes-Benz 
hosts put me behind the wheel of the 
European -version 3S0SEC and 

pointed me toward Baden-Baden, 
This two-door coupe is the latest 
addition to the S' cl ass cars, which 
include the HOOSD four-door Turbo- 
d i ese I and 380 S E L gas ol ine - powered 
four-door. The 380SEC shares the 
same all- aluminum. 3.8-Jiter Y F 8 en- 
gine with the SEL but is some 3,4 
inches shorter in wheelbase and 
overall length. 

The torrential downpour Ehat fol- 
lowed me every inch of the way gave 
me an excellent opport unity to try 
Mercedes 1 ABS antilockup braking 
system, which is not yet available in 
this country. The ABS brakes are 
designed to prevent the wheels from 
Locking up under severe braking. 
The system senses impending' lock- 
up and automatically modulates 
pedal pressure, four times per sec- 
ond, until the ear comes to a com- 
plete stop. It is an excellent system 
and one f look forward to seeing in 
U.S. versions. 

On une particularly dreadful 
evening coming into Baden-Baden, 
the ABS system proved it& worth 
when I came upon a 900-ce Renault 
Ro puttering along on the wrong 
side of the road at some 30 kilomet- 
ers per hour. 1 was doing about 120 
kmph around the curve and had to 
stand on the brakes for all I was 
worth. The pedal went to the door 
fPJeass hjrr? rc-gage 



Something old. something new, something 
borrowed and something with a rev limiter. 



by Tony Assenza 

AUTO EOETOR 




The Quantum, VW’i rtw flagship. based on Audi 4000. replaces the Dasher In VW't lineup. 




High rollen rejoice The 3&0SEC. the I steal add H Ion to Merced*!' S-ctaaa, is hare. 




Restyled, but mechanically unchanged, the new Scirocoo slices the sir wtth a tow ,39 Cd. 
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BMW's S2te is a brand-new old car with an 
efficient. k7-1li*r fuaf-injectad engine. 





Read What These Foley 
Shod Owners Say: 

Shop wilt gross $40,000 . . - 
, . . likes being independent 

"I worked m variuNS tadvs- 

/W y*w 1 ■ ****** **t* v *y 1 

wondered if l it wtd make 
money for someone the, why i 
e i’fuhtn't do H for ms»c(t 
offer fmittK my n-h* / 

opened my Fid ey xHuepftuntz 
drop tn ike basement of my 
home* I *tt\h had a minimum of 

vadt r-P iron n-r'ji'r, hat Potty 
financed the kpftmce. hty shop 
■mW x*oHt ,pvt*f ZJtfQtitt thh 

year, amt f tike Ike feeiine of 
nmnme rrrv own %kop withum 

M/i,lWr*ing lO .H.PJtN'i’jrr.' fhir. ' ! 

wiiiiam wpscon 
Willoughby, Ohio M094 

Husband and 
wife have a 
going spare 
lime shop 

"I'm el iitfJ sJrJii- 
P in rr ft femur* , 
and my wife 1.1 tj frufH t' '.i aide . 
(hrt- f . rirx diop fit k in nicely 
with ot*f fextitar jobs, and we 
corn ri/rjr nj^rrtT. Onr .wifl.f 
fttti , iO ottn A ti rent 

fanuty hitsinex* 

1 7 r m .t rfW /r» jritf ftp rel/rr 1 , 

hill u iir fi / /'W Jttm l m i-fri: 

Vf*V knune si huitf up, Ftdey 
i'iftilpmrat ki'tpx tts la do stood 
work and brings catfomefs 
hack m ifi 1 iir^r* jinA t. cfif rrgtf- 

jW . . . we hove a iot of 
repent hu\*nr\s the year 
a fmmd " 

Victor Koatoftki 
Sturglii. Michigan 4*M1 




Till* «an b* one of th* moat 
important decitioni you ever make 

Going inEo business for yourself can be ihc 
most exciting and rewardhg decision you're 
likely lo make in your lifetime 

Owning your own business brings you a 
sense of independence. You re ihe boss, sel- 
ling your own work hours. Your own effort 
builds the business for yourself and your 
family. You can achieve great satisfaction 
and profits, if you choose and manage your 
business wisely. That’s why *0 many men, 
just like you, are cashing in or the big profits 
to he made in this fast-growing service field. 
The sharpening business allows you to gel 
started with only a minimum investment, re- 
quiring little space and effort for a successful 
operation It lets you build and expand as 
fast, or ns slowly as you like. You pocket 
most oflhe money you lake in. because there 
are exceptionally high profr.s with no in- 
vestment in merchandise. 

If you need only J 200 or S4fW extra income 
each month, a sharpening business is ideal 
For spare time. The additional dollars can he 
SPENT for mure of (he good things of life. Or 
they can be SAVED in a rainy-day fund that 
the family can bank on. 

Mo» Blwpefilng butirveues mm 
needed every year 
Ax original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that Ihe equipment be maintained so 
[hat It performs like new. This means more 
companies, contractors, carpenters and 
home owners are having Their old saw blades 
and looh resharpened many times, where in 
the past, they would have replaced Them 
with new blades or tools. This is where you 



can slep in with Ihc much needed service of 
sharpening saws and practically any kind of 
took 

SEND FOR FREE FACTS TODAY! 

This FREE 
booklet hu 
helped 
thousands 

Thousands of good men 
have been inspired by this 
fact-filled book into mak- 
ing ihriE first imporionE 
step of starting their own 
business, ft Can be yours just for ihe asking, 
If rovers these important subject* , . . 

• How much money can you make 

• Age, education not « factor 

• No telling It required — customer* bring 
their business to you 

• Lawn mowers and chain uwi 

• Sharpening business is year-round 

■ Sharpening opportunities In amalt towns 
and large cities 

■ A sharpening business provides excellent 
retirement Incoma 

» How Folay helps you start 

• Ho experience needed, any age can 
succeed 

Ad today, so you can have a 
brighter, mart ttcure tom orrow 

Right now K white this is still fresh in your 
mind, fill-in the coupon below. We win send 
your FREE copy of "Opport uni lies in a 
Sharpening Business of Your Own". There 
is absolutely no obligation and there are mi 
franchise fees in Slurring your Foley Sharpen- 
ing Business. 



Sfftd your aam* an# nddr**i Ur; FoUl U. 

7 /Of Fairy Baihiing, Mintirapolii, Afirmfriota f$4Ifi 




Clip OUT AMD MAIL THIS COUPON TODAY - OR CALL TOLL FREE WflOOhSM-THO, 

(Exctfif in Hawaii w Ahxix). 24 -HOVR ANSWERING SERVICE. 



Glad he 
cho-sa Folay 
for his saw 
shop 

"/ worked as n 
carpenter nti m\ 
hm .r hack injury 
farced me to ipifl t decided m 
vc> into sharpening, fuff time 
f‘m very proud af my j hop and 
ilJad my chalet n'us Fit ley 
tyHipmetu . it i.-i super h t 
tnadc over $48.00(1 Iasi veur 
and fhi t year it wilt jyri Mon 
thtirt S&000 ■' 

Vlelor Ueiinwfi 
LP nc*aft, NAbrttki M507 



<1 

MF 



'ifr, hitt hr 




FREE 

BOOKLET 

h lillle hook 

flped 

e ihe 
r ihou- 
\ands Of good 
people, ju^r 
like you Just complele Ihe coupon, 
dip ii out ;tnd mail ii 10 us today. 
GeT shirted now foF 11 brighter, 
more prosperous tomorrow? 






Folay Manufacturing Company 
T 1@1 Folay Building 
Mtofioapdla, Minn. 55418 

1 VFR. t wmriri hkR tc\ rncfliw cnmplfitfl riRiRil^ 
about how I can easily stafl a prolUable. Foley- 
equipped sharpening shc^>. Please rush me your 
FREE booklet without any cost or obligation, that 
gives me Tull details on now I can quickly sieri my own 
business 

NAME 



ADDRESS 
CITY 



| STATE . 



_BP_ 



AREA CODE PHONE NO. 



I 







Dnpfte Ihe all-new $h#ct rnelal, the SSflo looks almost Identical to the 5201 It replaced. 




Warning lights wt In the head-liner atert 
the driver to a variety of malfunction.* 

FOUR MEW GERMAN CARS 

fOanpi^iet; -'ram pap# 

and the system kicked in, going 
chunk- a-chunk. The nice thing 
about this system is that it allows 
you to maintain control of the 
steered wheels while braking for 
dear life. 

As much ass 1 liked the ABS sys- 
tem, I can't say the same for Mer- 
cedes windshield wipers. They're 
just not quick enough to move the 
water off the windshield in the real- 
ly wet stuff. Too bad, because the 
rest of the car is an absolute mar- 
vel. 

Driving down the Autobahn at 220 
kmph in the rain is an experience 
only a Mercedes can provide. It's 
surefooted, quiet and more comfort- 
able than a Barcalounger, And on 
top of all that, it handies with the 
precision of a sports car. 

On the twisty mountain roads of 
Fried rich sruhe the always -gracious 
Mercedes hosts persuaded me to test 
their ear on a very wicked test loop. 
In the dry, this loop would be a chal- 
lenge — in the rain it was a form of 
lunacy. But it*s the kind of lunacy a 
M erced es lets you i nd u Jge i n and live 
to tell about. 

Any car's suspension and han- 
dling characteristics are a compro- 
mise. Engineers must trade off ride 
compliance against cornering abili- 
ty, transient response against 
steady -state handling and so on. 
Perhaps the thing that makes* Mer- 
cedes a Mercedes is its ability to 
make the best of all possible compro- 
mises— to the point where you feel 
no compromises have been made. 




M Igh-etf telency eta engine give* iota of low- 
end torque. It fitted with a rev limiter 



In typical Mercedes fashion, this 
new car has teen massaged and 
stroked in every conceivable way, 
many of which an owner will never 
notice unless he rolls it or wads it up 
against a telephone pole. 

There are, however, a few things 
about this new T car that are out of 
place. 

The absence of a B- pi liar, for 
instance, necessitated mounting the 
front passenger's seat-belt anchors 
in the rear panel. The belts are con- 
nected to a safety-belt feeder. This is 
a mechanical arm which extends 
when you slip the key in the ignition. 
It looks and acts much like the 
mechanical arm that fed Charlie 
Chaplin a diet of nuts and bolts in his 
movie Modern Times. It's very 
spscey, cute and clever, but it*s an 

Jtflfl tn paas 3ft 




In dlrat sunlight, 3 c trace's rear vision it 
hampered by spolkrr, logo and wiper motor. 




FOR 1982, OUR GOTH 
ANNIVERSARY YEAR 
JOHNSON OFFERS 
60 MODELS FROM 
2T023SHR 



Johnson has supefMv engineered 
ju! boards for fishing, sfcinny and 
cruising SpeuaJ models for sailboats 
jnj for commercraf boats. Three 
new super high thrust efecjnc fining 
motors, roo See your Johnson dealer 
for complete informal ion He's pari 
of The Johnson dealership team 
ihacs made Johnson servece and 
Johnson parts availability another 
reason Johnson leads trie world 
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SCphisfrcated curved 



exhaust passages m 
enqinc blocks such 
as those recently 
developed tar the 
Sea-Horse* 5£l and 
60 rip. models. 



allow exhaust 



pulses to help reduce 
tae I consumption A 
preosson aluminum 



tasirng sysiem developed by 
Johnson has enabled 

engineers to employ contours and tolerances to these 
i menial passageways mat are unattainable with standard 
casting procedures rr is a major engineering and 
manufacturing breakthrough tar Johnson Technology 
m two-cycle tael-efficiency rs another reason why 
throughout the world, more boaters run Johnson* 



outboards than any other brand 



Johnson 



JuTWi-'j iftniw Co fpwmon 



IProdUCT^TOupiJt 
lOfkte-tkKHOM.Wkv^ usoDfls 
ft) Oimoird UirlM Gewiwn 19K W refits 




SMART 

IDEAS 




If you're looking for ideas to save 
time and, money while, enjoying 
whai you're doing — send away for 
PM s catalog immediately 

We have plans for shop tools, boats, 
storage houses, campers Scuba 
row, ACV, Eog splitter. all compressor. 
Smart ideas in furniture! Also 
doElhouses! Projects Lhe whole family 
can enjoy 

And test of all — we offer a special 
and unique service — photocopies of 
pass PM arUcEes What's more, we leD 
you the year the projects were 
published It may be as early as a 
1902 glider to a most recent 1981 
solar garden shed. You 11 have fun 
just browsing through the approxn 
mately 900 different plans and 
projects. Youll find our GREAT 
WORKSHOP series listed Also our 
SHOP MINE-COURSES, Timely 
energy-saving ideas! You ll see it atl 
In our new POPULAR MECHANICS 
PLANS AND IDEAS CATALOG 
Pric* SLOO 




Send Your Name and Address with 
Check or Money Older to 
Popular Mechanics. Box 1014. 

Radio City Station. New York, N Y lOJOl 

P&ptiaf MfduNn l* a p^DcBliofi ef N* trsl Maia/rfrf* 
a C^tfiuar. aH HE CORPOHATTON 




Quantum hatch looks i bit (IMe a mlnl-CHnHon, though in base form, Ifa S3, 000 more, 



FOUR NEW GERMAN CARS 

tCgnJinue J frtWi page gft 

annoyance to have this mechanical 
arm thrust a seat belt in your face. 
Frankly, that sort of thing is* to me, 
just gimmickry. 

The other thine that bothered me 
about the car was the new seats. 
They look very much like aftermar- 
ket. high-buck Recaro seats. Several 
other testers and t had a real prob- 
lem getting comfortable in them. 
They were great in fairly short rides, 
but after a few hours> they were 
uncomfortable and required Jug- 
gling the six -way power adjusters to 
get settled in again. Some fine tun- 
ing here should dear up the prob- 
lem, we hope, 

VW Quantum and Sclrocco 

Two days later and 6,000 miles 
west of the Swabian mountains, 1 
was in a Quantum in the roiling 
hills of western Pennsylvania— and 
in rain again. The Quantum is VW a 
all-new flagship in this country 
though it has been available in 
Europe for about a year. The Quan- 
tum ee essentially an Audi 4000 
dressed down to look like a Volks- 
wagen. It's a nimble car that drives 
and feels quite a bit like the 4000, but 
priced a few dollars cheaper. On the 
slick, leaf-strewn back roads of La 
Belle, Pa,, the car was a ball to drive. 
Though lacking the grace and style 
of a Mercedes, it's well balanced and 
very sure of itself in rapid, twisty 
motoring. It’s not a ball of fire off the 
line and it takes quite a bit of stick 
stirring to keep the car moving 
along. The gear ratios* however, are 
nicely spaced and it*e easy to find 
the right gear for any given 
corner. 

The test car came equipped with 
excellent Goodyear NOT radial* , 
which helped the car substantially. 
There were times when the suspen- 
sion had all but given up, fully com- 
pressed and riding on its bump 
stops, but the car still managed to 
keep a nice tight line through the 
snaky two-laners, thanks to the 
tires. You could feel the tires nib- 
bling and getting just a tad side- 
ways, hut never going away com- 




The Quantum's Interior la quite plea uni 
and comfortable, H somewhat uninspiring. 



pletely, to the point where you would 
get into real trouble* 

The styling, both inside and out, is 
somewhat underwhelming. It just 
doesn't look like a flagship car. While 
Comfortable and pleasing, the interi- 
or is lackluster and actually looks 
dated* 

The Quantum will be available in 
three body styles— a four-door wag- 
on, two- door hatchback coupe and 
four-door sedan. The wagon will be 
the first car in the showrooms, with 
the coupe to follow in the spring of 
82 and the sedan by the fall of n E2, 
All share the identical 1.7-liter Four 
and virtually the same interior trim 
and appointments. The coupe, inci- 
dentally, bears a striking resem- 
blance to the Chevy Citation in the 
cut of its roofline and the glass 
area. 

The Scirocco, looking all new in its 
aerodynamic bodywork, remains 
largely unchanged from Uat year's 
model. Dr. Ing. Rolf Buchheim, VWs 
uerodynamicist h has massaged the 
shape of the Scirocco to the point 
where it now slices the wind at a 
very low Cd of .39. This was done by 
increasing the windshield rake, re- 
moving rain gutters and substitut- 
ing troughs in the roof to act as gut- 
ters and restyling the entire rear of 
the car. The rear glass is now curved 
and follows the form of the body- 

On the road, the Scirocco feels fab- 
ulous. To my mind, it's the standard 
for any other front-wheel-drive 
sport coupe on the market. ICs tight, 
r Areas'? turn ra naoc 
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before they enter 

your home /z~ 



Protect your Home and Business with 
this new micro-computer burglar . 
alarm “FREE" for 30 days. 

Burglars seek easy targes Few have (he 
daring or (he knowledge to challenge ihe 
new Perim-A-Tron'" Home Security Sys- 
tem: No other burglar alarm under $2,000 
Can give you more prutetliOn...Or match i! 
for features lhat will give you and your f am- 
ity safely and peace of mind. For starters, it 
is wireless, installs in minutes, and is porta- 
ble should you ever move. 

THE BRAIN VS. THE BURGLAR 

Penm-A-Tron's' 11 central consote* or 
'"BRAIN", employs a microprocessor, mak- 
ing in ho most advanced security system 
available lof consumer use. Wilh Pari m -A- 
Tfon™ on duty, small se risers, monitor doors 
and windows ready lo signal the "Brain" 
from as far as 250 red. in nio event of a 
break ’in attempt. The "Brain" processes 
each signal instantaneously &nd sounds not 
only a seif-cool smed BSdb Internal alarm, 
but also a second 95db remole siren to 
augment the ingide alarm Or for placement 
outside to alert neighbors and police. 

Th e Peri m- A-T ron " is so easy Eo live with 
Thai pets can come and go through partly- 
open windows or sliding glass doors wilhoul 
triggering it. yel so vigilant lhat an intruder 
will sol it off before he can enter 
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button It * jntotrtf gives you 

protection a commerctofly In steftad 

ijratem cen'r baa E. Includes powarluf r smote horn 



TO mmuies and scaring away the intruder, 
the system shuis off autemaiicaiiy and re- 
sets itself 

A constant guardian 

Leave Perim-A-Tron“ih Test Mode dur- 
mg the day and it will signal when anyone 
leaves or enters. This thoughtful signal will 
not operate the remote horn but gives a 2 v j 
second warning on the internal speaker 
only 

II power fails (or is cuhoffK the console 
has a battery back-up And each battery 
powered iransmitter/sensor will signal at 
the console if Ihe battery runs low. 

The Pcrim-A-Tron"' system iS highly re- 
silient to talie alanmi because II li not itn- 
altlve lo motion or sound. Pete can roam at 
will, curtains can blow m a breeze, you or 
your children can visit tee krlchen lor a mid- 
night snack— all without setting off an alarm 

COMING HOME SAFELY 

Thera is nothing mor# lightening than 
finding a prowler lurking near your house 
when you arrive home ai niohi. Our system a 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse or 
gfove compartment (It's aboul the size of a 
cigarette pack) Wilh simple modification, it 
serves as a PANIC devict and will set oil the 
alarm at the press of a button 

COMPARE IT 

Hard-wired "cOmmercfil" burglar alarms 
can cost $2,000 PLUS a mantely fee (and 
you still never own it}. Motion and sound 
detectors cost up lo $200 per unit and cover 
Only limned areas YOur nome may require 
iwo or three o! these imts and. in most 
cases, no siarm will sound until AFTER a 
prowler is inside for 30 seconds or more. 
Perim-A-Tron^ combines prs-enlry protec- 
lion with micro-electronic circuitry to pro- 
vide the most protection at the lowest cost. 

U.L. LISTED 

The Pefim-A-Tfon 1 ' Home Security Sys- 
tem is listed by Underwriters Laboratories 
as a burglary protection 4e*lct t a rating 
which goes beyond electrical gaiety To earn 
this li&hng our alarm was teorougnly tested 
tor critical burglary protection fun cl inns 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and teal function. 
This tough-to-get U.L listing resulted from 
the exacting standards engineered into the 
Panm-A-Tron'* 



YOU BE THE JUDGE 

We urge you lo order Jusl the basic 
Perim-A-Tron™system (pictured above) for 
a 30 day trial period Use it eo protect your 
family while you sleep end to protect your 
borne while you're away, Then jf you re not 
convinced Thai ihe Penm-A-Tron™ the 
most advanced, efficient security system 
available today, return it undamaged for * 
complete, no-quibble refund— including re- 
turn postage you ere protected by a 90 day 
manufacturers warranty as well as 
Shelburne's 26 year reputation for satisfied 
customers. 



HERE S HOW TO ORDER 

To order simply send your check for 
$199.95 plus $5 6o for shipping and han- 
dling to the address below Credit card 
holders can speed delivery of their system 
by using our toll-free number listed below 
We will then promptly ah ip your Perim-A- 
Tron T * unii complete wilh easy-to- 
undersland instructions and decals warning 
that Ihe premises are protected Additional 
transmitters are available for $29.95 each, 
but one is not required for every door and 
window. Instead, magnolic compete pan be 
purchased and easily connected lo the 
Transmitter, allowing you to cover additional 
openings for as little as $5 each The In- 
struction booklet is guile useful in helping 
you determine the correct combi me I ions to 
protect your home or office at the lowest 
possible cost 

Give yoursetl some peace of mind— order 
a Farim-A-Tron 111 today al no obligation. 

Maryland Residents add 5% Sales Tax. 

n - CREDIT CARD HOLDERS ■ 

CALL TOLL-FREE: 

24 hours a day — 7 days a week 



THOUSANDS OF OPTIONS 

Redm-A-T rOiVS™ miCrO-cOmputer lets you 
Choose from thousands of three efigii disarm 
codes Only you know your code. But d 
your son’s Friend receives a 'demonstra- 
tion", you can easily change the code again 

.and again You need no specially coded 
key which can be lost, misplaced, or stolen. 
The system even has Ewa separate chan- 
nels. each with its own distinct alarm sound. 
This feature allows you lo zone your system. 
For example Channel 1— house. Channel 
2— garage, or Channel i -doors, Channel 
2— windows 

HOW IT WORKS 

Operating the system is simp he My ilsell 
When leaving, a light on ms console tells you 
Thai you've armed the system properly, and 
have from S to 45 seconds to leave Ihe 
house This variable delay feature, not found 
on some expensive commercial systems, is 
selective s* trial it can apply only lo frequent- 
ly used doors An oiher openings would be 
set ter instant alarm. Upon returning home, 
you have ample time to turn the system off, 
thereby avoiding a false alarm. 

If a break-in attempt occurs while you a re 
away, an alarm memory light on the console 
tells you so. Whal s more, after sounding ter 
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600- 228-2606 

Maryland Redden's call 363-4304 
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FOUR NEW GERMAN CARS 
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precise h quiet and has a wonderful 
com hi nation of ride quality* road 
feel and responsiveness that makes 
any good car fun f yet forgiving to 

drive quickly. 

It's a bit cramped on the inside — 
you don't so much get in. the car as 
wear it. Hut once you 're buttoned up 
in the deeply bolstered seats, fire up 
ihe ohc i. 7-liter Four and grab the 
thick wheel, you 1 ]] find it hard t.u 
keep it anywhere neart he speed lim- 
it. The ear wants to be driven quick- 

ly. 

We spent a pleasant week with the 
new Scirocco, moving from the 
a fore- mentioned twisty twodaners of 
Pennsylvania to the sinister cut- 
and-thrust of New York City traffic. 
In bi>th environments, the Sclrocco 
proved to be a reliable weapon. It 
smooths out the craters that pass for 
streets in Shis town and H squirts 
through the merest hint of a hob in 
She traffic pattern. The ohc 1«7 is 
zappy enough in allow you to play 
hide-and-seek garner among the 
tflug* that take possession of the 
road at rush hour* But the car is not 
without its faults. 

First off, the excellent aerody- 
namics work to its disadvantage in 
the rain. Duo to its single, centrally 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 







mounted windshield wiper, it leaves 
a large triangular area un swept just 
to the left of the driver. At highway 
speed in the rain, the water in the 
unswept area is driven back up the 
windshield, where the wiper sloshes 
it up and down in front of the driv- 
er's face^ 

The other problem is with the 
rear-glass area. Rear vision is ob- 
scured by both the rubber spoiler 
that cuts across the bottom of the 
glass and the rear- wiper motor. The 
motor is housed in a T-shaped pod, 
mounted directly on the glass. This 
is bad enough, but in direct sunlight, 
the Sciroceo logo stenciled in outline 
type across the bottom of the glass 
just below the spoiler is reflected all 
over the back of the rear glass. On 
one occasion, I peeked into the rear- 
view mirror and saw the back of my 
car following me p and not very much 
else- 

Inside is cramped 

My one remaining criticism is 
interior space. There isn’t enough of 
it. It's cramped up front and the two 
rear seats are useless for anything 
but a tote bag — and a small one at 
that. But then again, 1 suppose that 
if you want rear-seat room, VW 
wants you to buy the Quantum. 
You ‘I I have all the room you want. 
But you'll miss that handling. 



BMW 528e 

Qur final *top ofi the IS, 000-mile 
odyssey was Santa Barbara, Calif. 
We were there to ssk the question, 
"What is going on with BMW, any- 
way?" Frankly, the 52&e left us more 
than just a bit puzzled* The e stands 
for eta. the Greek symbol for effi- 
ciency. And the all-new engine is 
built with that principle in mind. 

1 first sensed seme peculiar no- 
tions in Bimmerdand when 1 scram- 
bled up the Centinelia St. on-ramp of 
the San Diego Freeway, I slipped the 
car into first gear, let up the clutch 
and buried the ptdal. The engine 
revved beautifully but, just as the 
taeh needle hit 4+7OT rpm, the engine 
started cutting on and off. I thought 
I had broken the silly thing. I got it 
into second, and tried it again. At 
4,700 rpm the engine started cutting 
on and off again— a rev limiter! 

Qn straight, level roads, even at 
elevated speeds, the car is flawless. 
It tracks straight, feels stable and is 
well insulated against road and 
wind noise* But try to climb a steep 
grade: you'll find yourself being 
passed by semis ar.d Buicks. 

The problem lies with the eta con- 
cept. What BMW has done is move 
the power curve dewn from 4,300 to 
around 3.500 rpm. They’ve also 
made the engine more efficient by 
reducing frictional losses* This was 



done by, among other things, going 
with light valve springs. Since the 
springs are so light, valve float 
become? a problem at high rpm: The 
rev limiter became necessary to 
avoid bent valves. 

As anemic as the engine felt, it 
certainly is economical. On a run 
from Los Angeles to Monterey and 
back, we averaged a steady, flowr-of- 
traffic 65 mph and got 27.8 mpg— a 
phenomenal number, considering 
the engine had less than 600 miles 
on it when we started. 

Carbon copy 

One area in which 5£Be owners 
won't get their money's worth is its 
status value. Although the only 
parts the i and e share in common 
are the roof and door panels, the two 
look almost identical. If they were 
starting with a clean slate, why 
didn't they go the whole route and 
make the radical change which 
seems long overdue in that series? 
The argument that they wanted to 
retain a family resemblance seems 
weak. A major redo need not obliter- 
ate all traces of heritage* Just look 
at the new 300SD- Despite the dean 
break with the past, it's obviously a 
Mercedes. For $23,000, a new 528e 
owner might be justified in feeling 
that he could have gotten a bit more 
for his money. M 
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Allstate’s new Insurance 
Continuation Privilege 
makes the decision 
to buy whole life over 
term insurance virtually 
mistake-proof . 



Allstate is the only major insur- 
ance company that promises you can 
change from whole life insurance to 
term insurance, wi th little or no 
financial loess , Because if for any 
reason you decide to change to term, 
Allstate will apply the first 12 months 
of your alread y paid whole life pre- 
miums to the same amount of 10-year 
term insurance — as if you had pur- 
chased term insurance originally. 

You can change your mind in the 
early policy years after the purchase 
of your Whole Life policy. Allstate’s 
Insurance Continuation Privilege is 
automatically included on ajl of our 
new standard and non-smoker rated 
whole life policies. See an xAllstate 
agent for details. Come compare our 
Auto* and Homeowners" Insurance, too. 
You’re in good hands with Allstate. 

/instate 

LIFE INSURANCE 

Allstate Life I n mi m nee Company, 

‘AllbUlte I ntiu ranee Company, 
Northbrook* EL 





Winter-proofing your 
5.7-Kter CM diesel engine 
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Cutaway of QM dtowU 
Irofn tioni, show* glow 
plug, block boater. oil end 
batteries. All must be In 
top-notch working order. 



by Wort Schultz 



PART 2 



RIGHT BATTERY 



LEFT efATTERt 



GiOW PLUG 



OQAHECT-VlSQOSETY OIL 



T his is the time of year when own- 
era of dics^l-enginc cara worry 
about not getting started. 

In this Saturday Mechanic, well 
explain how to avoid no-starts that 
are caused by engine -oil thickening 
and glow -plug failure. We're focus- 
ing specifically on the GM 5.7-liter 
<350-cu,-in.) diesel, since there are a 
good deal more of this particular 
engine on the road than there are 
of any other. 

Last month we discussed choice of 
diesel fuel for cold weather, and the 
steps you should take to install the 
special fuel-line heater (see Trouble- 
shooting GM's $.7 -Liter Diesel Vjtf, 
Pari I ¥ page 37). Let's get started on 
Part 2 by cranking over that cold 
dte**L 



Speed's the ticket 

Engine oil gets thicker as the 
weather gets colder, and thicker oil 
slows down engine cranking speed. 
This condition is more critical in a 
dtesel than in a gasoline engine. 

In a gasoline engine, sparks from 
sparkplugs ignite the fuel mixture. 
Chances are the gasohne-and-air 
mixture would ignite and the engine 
would start with the crankshaft 
revolving at only 30 revolutions per 
minute. 

In a diesel engine, fuel is ignited 
by heat generated as pistons com- 
press dieeel fuel To attain sufficient 
compression (and enough heat), the 
crankshaft has to rotate at least 100 
revolutions per minute. Engine oil 
that'a too viscous can keep the 



crankshaft from reaching fuel-ignit- 
ing speed. 

The first step to assure sufficient 
crankshaft speed Is to use oil that 
has a viscosity recommended byGM. 
The second step m to equip the 
engine with a block heater. 

Step 1 : Vive vleooeltyr 

There ia no compromising when 
selecting oil for your GM diesel. You 
have two choices: SAE 10W-30 or 
SAE 30. Owners of cars with gaso- 
line engines have more latitude. You 
don't. 

■ Use SAE 10W-30 weight oil if the 
temperature expected in your area 
before the next oil change is going to 
be between 76 a F. and -SHj-F. 

■ Use SAE 30 weight oil if the tem- 
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DIE$£ltMJiNt OIL VISCOSITY 



owner's manual may be wrong re- 
garding which oil filter to use, It 
should be a PP-45. You should 
change oil and oil filter every 5,000 
miles. This advice also applies to 
those who own 1982 diesels. Owners 
of pre-1381 diesels should change oil 
and oil filter every 3*000 miles. 

Step 2: Turn on the oven 

What do you do if SAE 10W 30 
weight oil thickens just enough to 
prevent crankshaft rotation at 100 
rpm P keeping your engine from 
starting? This may happen when the 
ambient temperature hits G*F, or 
below. Simple — you use your en- 
gine-block heater. 

It’s simply an electric coil that you 
install in one of the holes in your 
engine block normally covered with 
a freeze plug. It can be a life saver. A 
block heater keeps the engine warm 
in cold weather when the car is 
parked. Warm engine metal trans- 



Cfoert el left Illus- 
trate! the right oil 
vlicotlty lor th# 
range of tempera- 
lure In your area. To 
Uvfall a block heat- 
er, remow a freeze 
plug (right) and 
p nee th# bkiek- 
heater coll In piece 
(below). A block 
heater la available at 
GIN Oealera for ap- 
proximately S2S. 



perature expected in your area be- 
fore the next oil change is going to be 
between 11G*F. and 32*F. 

■ When the temperature allows you 
to choose either SAE 30 or SAE 10W- 
30 weight oil, let your decision be dic- 
tated by this advisory from GM: 
“Single- viscosity grade oil (SAE 30) 
is more satisfactory than multivis- 
cosity oil (SAE 1GW-30) for sustained 
high-speed driving, 1 1 

■ Never use any other multi viscos- 
ity oil except SAE IGW-3(L Other 
multi viscosity oils are too thick and 
cause rings to stick. 

If you ruin your engine because 
you use a multiviscority oil other 
than SAE 10W-30, don't look to your 
warranty. 

“Engine component failures of 
any nature which are due to incor- 
rect oil viscosity are not considered a 
manufacturing defect ,“ GM states. 

Alphabet soup 

In selecting oil, viscosity isn't the 
only consideration. You must also 
think about the oil API designa- 
tion. 

API stands for American Petro- 
leum Institute, which provides a 
grading system for oil based on its 
ability to serve a particular purpose. 
The API designation, as well ay vis- 
cosity, is listed on the oil can. 

Here are rules covering the API 
designation for your GM diesel en- 
gine: again, there should be no devi- 
ating from these rules: 

■ If the car is a 1978 model, use oil 
marked with API designation SE- 
CD. Several other designations may 
be printed on the can, but these des- 
ignations must be present. 

■ If the car is a 1979 or 1980 model, 
use oil marked with the API desig- 



nation SE-CC. The order of the SE 
and CC designation is not important. 
However, if the designation CD ap- 
pears on the oil can, do nor use the oil 
in your 1979-80 engine. 

■ If the car ia a 1981 or 1982 model, 
use oil marked with the API desig- 
nation SF-CD or SF CC. Warning- 
Oil in cans labeled SE or SF T but not 
bearing the CC or CD designation, 
must not be used in a GM 5.7-liter 
diesel engine. Both must be present 
for the oil to give your engine ade- 
quate lubrication. Even if the war- 
ranty is still active, GM will not be 
responsible for repairs if engine fail- 
ure results from u&ingotl having the 
wrong API designation. 

One more warning; “Do NOT use 
ANY supplemental oil additives. Us- 
ing oil additives may cause engine 
damage and may affect your war- 
ranty." The words and capitaliza- 
tion for emphasis are GM*s< 

For 19SJ GM die&el Gamers: Your 
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FAST START GLOW PLLKS-0 VOLTS 




S/1 6“ 

width of th# glow-plug connector will indicate which glow-plug 
ayatam you have. The plug# are not interchangeable. 




SLOW START GLOW PUJG-12 V0LT$ 



1/4" 

Don't swap one glow plug for another by modifying connector; 
tni only cause tip of plug to overheat, curl up end break off. 
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fiere heat to oil, keeping the oil from 
thickening. 

To use the block heater, just 
attach a three-prong electrical cord 
to it and plug it into any 110- volt 
household outlet. If the ambient 
temperature is 0T. or Lower, keep 
the block heater plugged in over- 
night to assure a quick start in the 
morning. 

If the temperature hovera above 
0 °Fp, cranking will he difficult* so 
guarantee starting by plugging in 
the block heater two hour? before 
you want to use the car. However* 
you won't cause any harm by keep- 
ing it plugged in for longer periods. 

You probably won't need an en- 
gine-block heater if you park your 
car in a garage — unless the garage 
temperature goes below 10*F, 

If you didn't order your GM diesel 
with an engine block heater, don't 
worry. You can buy one from a GM 
dealer for about $25 and install it 
yourself. Just punch a hole in a 
freeze plug and pry it out of the 
engine- Then* press the block beater 
into its place. 

All Mgldw 

A glow plug that isn't working will 
prevent a diesel engine from start- 
ing in cold weather. The GM 6.7-liter 
diesel has eight glow plugs — one for 
each cylinder. 

Glow plugs receive electric cur- 
rent from the car batteries (there 
are two in GM cars with diesel 
engines). When the glow plugs are 
heated to a cherry-red glow, and cyl- 
inders are warm* the light on the 
instrument panel signals that the 
engine is ready to be started. As 
soon as the engine starts r glow plugs 
are automatically turned off. 

In warm weather, there is no prob- 
lem starting a diesel engine if sever- 
al glow plugs lose their glow. As 
we ather gets cold er, ho we ver , a 1 1 the 
glow plugs are needed If the engine 
is to start. Between HTF. and SG^F. 
even one malfunctioning glow plug 
will keep you from starting. 

Incidentally* an indication that 
you Ve got a malfunctioning glow 
plug is an engine that starts in 
warm weather* but idles rough and 
emits white smoke for some time 
after starting. Keep this in mind, 





because it may enable you ta detect 
a bad glow plug before the weather 
turns cold, 

Slow down or speed up 

One of two type a of glow-plug sys- 
tem is in your GM 5/Miter diesel 
engine— a slaw-start system or a 
fast-start system. 

The slow-start system, which is 
installed in 1978 and some 1979 mod- 
els, uses 12- volt glow plugs rated at 
85 watts each. A one- to two-minute 
"glow" time (ignition key on — no 
cranking) is needed before starting 
the engine. 

The fast-start system, which ia 
installed in some 1979 and all 1980- 
82 models* uses 6- volt glow plugs rat- 
ed at 180 watts each. Battery volt- 
age ia dropped to six volts before 



GJow plugs can be removed with a ftdn. 
socket (abova). Tha glow-plug relay (Soft) 
Should never be bypassed lo energize 
plugs. Full Jolt of Juice wHi ruin them. 

being applied to these plugs, which 
reach operating temperature in six 
seconds. 

If you own a 1979 model and aren't 
sure which glow-plug system you 
have in the car, pull a connector 
from one of the plugs and measure 
the plug terminal. The terminal of a 
fast-start (6-volt) glow plug is in. 
wide; that of a a low-start (1 2- volt) 
glow plug is Yi in. wide. 

Some people have tried fiddling 
with the terminal? of 6- volt glow 
plug? to get them to lit in place of 
12- volt glow plugs, so they can have 
a fast-start system. This won't work: 
Since 6- volt glow plugs installed in a 
12- volt glow-plug system don't have 
ample resistance to withstand 12 
volts, they curl, break off and fall 
into the engine when battery volt- 
age hits them. 

Keep these other points in mind: 
M The fast-start system is outfitted 
with a heavy-duty relay, which is 
located on the right-hand inner 
fender panel. This relay controls the 
flow of current from the battery to 
the glow plugs. It should nev&r be 
bypassed. Some people may get the 
bright Idea they can energize the 
glow plugs (if the relay fails) by 





Fott-tflart glow-plug 
*y*tem take* practi- 
cally a full mlnut* 
fcua to fire up your 
angina than don 0 
iknv-*1*rt tytfem, 
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extending a jumper across the relay 
terminals. They'll energize the glow 
plugs, okay — right to extinction. 
When a full jolt of battery voltage 
hits the defenseless plugs* they'll 
burn up. 

M If you break off the tip of a glow 
plug while removing it, don’t run the 
engine until you remove the cylin- 
der head and extricate the tip. or 
you'll damage the engine. 

Testing glow plugs 

If starting becomes a problem in 
cold weather, test glow plugs to see 
that all are working, as follows: 

1. Connect a 12-volt test light to 
ground. 

2. Turn on th* ignition, but don*t 
start the engine. 

3. Touch the tut light to each glow- 
plug wire connecter terminal, in turn. 
If the test light doesn't glow* there's 
a problem in the glow-plug circuit, 
and battery voltage isrft reaching 
the plug. 

4. Remove the wire connector from 
the glow plug. Attach the 12- volt test 
light alligator dip to the wire con- 
nector terminal. 

5. Touch the other test-light lead to 
the glow plug. Look for one of the fob 
lowing conditions: 

9 If the engine uses 13-volt glow 
plugs, the test light should begin 
cycling on and off in rhythmic fash- 
ion six seconds after the ignition is 
turned on. A glow plug that doesn't 
do this is bad. 

■ If the engine uses 12-volt glow 
plugs, the teat light won't glow until 
it's been in place for one minute. At 
this time, the test light should come 
on and stay on approximately 90 sec- 
onds before switching off. If you 
don't get this reaction, replace the 
plug- 

Glow plugs are as easy to replace 
as sparkplugs. Use a a 4-in.-deep 
socket wrench to loosen them. Then, 



you simply remove them by hand. 

To install glow plugs, tighten the 
plugs by hand, then use a torque 
wrench to snug them to 12 ft. lb. 

Helpful starting tips 

■ If a diesel engine cranks, but fail* 
to start, pumping the accelerator 
pedal is a waste of time. Since the 
fuel-injection pump delivers only 
raw diesel fuel to the cylinders, 
pumping the accelerator pedal won't 
make fuel in the cylinders richer. 

■ Jf a diesel engine fails to start in 
30 seconds, stop cranking and wait 
two minutes before trying again. 
Because of the high compression 
generated in a diesel engine, pro* 
longed cranking can put excessive 
strain on the starter motor. If the 
engine fails to start after two tries, 
there's a mechanical malfunction. 

■ If your battery system dies on 
you and you have to jump-start the 
engine, do it the same as you would a 
gasoline engine with a single bat- 
tery, First, make sure the state-of- 
charge indicator eyes of both main- 
tenance-free batteries aren't pale. If 
both are pale, replace both batteries. 

If one eye is pale, replace that bat- 
tery. Don't jump-start the engine if 
one or both eyes are pale. The bat- 
tery or batteries may explode* 

Here's the jump start procedure: 

1 . Connect one booster cable to the 
positive terminal of Hie booster bat- 
tery. Connect the other end of this 
booster cable to the positive termi- 
nal of the battery that's on the driv- 
er's side of your car. This battery is 
closer to the starter motor and there 
will be less resistance to starting 
than if you connect the booster to 
the other battery. 

2. Connect th* o«i*r booster cable 
lo th* negative terminal of th# booster 
battery. Connect the other end of this 
cable to a ground in your car. You 
can use the airconditioner compres- 



sor or alternator-mounting bracket 
as a ground. The ground should be at 
least 12 inches away from & battery, 
so if sparks shoot out. there's little 
chance of them igniting the hydro- 
gen gas given off by the battery. 

3. If th# booster battery It In another 
car, atari th# engine of teal cor. Now, 
crank the engine of your car, but 
first wait for glow plugs to heat up. 
When the engine starts, disconnect 
booster cables. Also* be aware of the 
following precautions: 

■ Never push or tow a car that has a 
diesel engine in an attempt to get 
the engine started, It won't work, 

■ Never use a battery charger or a 
jump-start power pack that exceeds 
16 volts. 

Despite all efforts, you may have 
trouble getting a 1931 GM diesel 
engine started when the engine is 
cold. This condition may be caused 
by a crack in the fuel-aupply pump 
where the fuel line is connected to 
the fuel pump. The crack could have 
been caused by the fuel line vibrat- 
ing against the fuel- pump housing. 
Air entering the fuel system 




To avoid a crocked tuei line, ■ common 
prototevn In QWt diesels, rtp tee# lb* hold- 
down bolt with atud at ihermoalil houaing. 
Haa now bracket waiter and nut. 

through this crack makes starting 
difficult. This has happened. Fortu- 
nately, GM has a fix for this. 

To correct the problem or keep it 
from occurring (preventive mainte- 
nance}* do this; 

1 . Remove the boh from the right- 
hand aid# of the thermostat housing, 

2. Install a stud (part No. 6270979} In 
place of th# bolt. 

3. Disconnect the fuel lln# at the fuel- 
aupply pump. Slide a dip (part No. 
343463) on the fuel line. Push the clip 
onto the stud. 

4. Screw a washer face nut (part No. 
10003001) onto the stud, ao the clip is 
secured. 

5. Replace Ihe cricked fuel-delivery 
pump. 

6. Connect the fuel tine to the 

pump. IN 
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Construction, Maintenance, Electrical Contractor... No 
previous experience needed. Experts show you what 
to do, how to do it... guide you every step of the way! 

l , Train now to join the thousands of skilled electricians who are employed 
from border to border and coast to coast. Even before you finish your 
* course you will understand how to specify and insult wiring, how to operate 
\ and control electric motors and generators, and how to use and maintain 
basic electrical equipment like transformers and storage batteries. You'll 
team how to use electrical instruments to check voltage and current, how to 
V troubleshoot far short circuits, overloads and open wires, and you'll be 
m ready to take almost any electrician licensing examination offered by city, 
county or state. ITIRHIflllVfHff 

No need to quit your job or regular school 

Everything is explained in easy to understand 
jk language with plenty of drawings, diagrams and j r 
photos. And yoii learn at your own pace, .at home in 
spare time so there's no need to quit your job or ft. 
change your dally routine. No lime wasted travelling 
to class. Consullants are as close as your telephone, I .jn J 
t and we pay the bill] Uu Our Mhfttfl ZJ-hour homo- 

nt as toon as jou >nm(l. ^ 



study 

MAKE EXTRA MONEY! Save money on 
your own electrical work! 

Even before you're ready to go after a full- lime job 
as an electrician, you could be making extra money 
doing odd jobs for friends and neighbors. And think 
of the money you'll be able to save doing ydui own 
electrical repairs and installing new electrical outlets 
and lighting. i — - — — — 1 
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o ± Z I At* ts »* ln **“ 

SEND FOR FREE FACTS AND COLOR BROCHURE 

Find out about the employment outlook for electricians. 
Check on the exciting oppori unities with construction com- 
panies, big corporations and power companies ta well us 
s curling your own full or pun- lime business, Send for big 
color brochure filled with Information how you can team at 
home to be an clcclfkian. We will also send you results of a 
survey showing the emplujnicni success of our gtaduelcs. 



ucijkl IQS Genlor, Scranton, PA t &51 5 

Ritth me free fort* mo$ Fwl lefon&UKiff <■* i Hw I ha viiut « fum* ia 
be art efcttrieijn N6 ufrlifcfl h*i . No hItmAhi -iQ (Ml 
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JUST A FEW OF THE 
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If card is gone mail coupon below 



MAIL POSTAGE-PAID 
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SOLUT ONS 
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BY 

MORI SCHULTZ 




A Little problem 

My 197$ Ford Fiesta is too ft is ty. 
After its engine warms up. it idles 
much too fast , Mechanics Pvc ap- 
proached with the problem have nof 
able to figure out why. Other 
than this, the car, which I bought 
used, has lived up to expectations. 
Vour suggestions would he appreci- 
ated,— William Little , Cuyahoga 
Falls , Ohio 

My first suggestion is for you to 
make sure the throttle- valve cable 
isn't catching when you take vour 
foot off the gas pedal to bring the 
engine to idle. The throttle-valve 
cable extends from the gaa pedal to 
the throttle- valve control on the car- 
buretor and relays your “command" 
for more or less engine speed. If the 
cable catches when the engine is 
supposed to be kiting, it would be as 
if you were still maintaining foot 
pressure On the gas pedal. 

Once you've determined that the 
cable isn't hanging up. my second 
suggestion is that you look inside 
the choke housing. It's in here that 
the fast-idle cam and fa&tddle-cam 
operating spring of the Fiesta are 
located. These parts are supposed to 
keep the throttle partially open, so 
the engine will run faster at idle 
when it is first started. The fast-idle 
system prevents cold-engine stall- 
ing, Once the engine is warm, the 
fast -idle system is supposed to re- 
lease itself automatically. Yours 
may not be doing this. 

Several 1978 Fiestas had a prob- 
lem with the fast-idle cam moving 
loo far and wedging the fast- id le- 
c&m operating spring. This prevents 
the cam from coming off the fast-idle 
position after the engine gets warm. 
In other words, the wedged spring 
keeps the cam where it should be 
with the engine cold— not warm, 
There's a fix for this. 

Face the choke housing and re- 
move the choke h ou si ng-to-carbu re- 
tor retaining screw that's in the H 
o'clock position. Install a fast-idle- 
cam stop tpart No, D8RZ-9L.459-A) 
and a new cover screw (part No. 
E 60353 1-572). The cam stop will put 



a hold on the fast-idle cam and pre- 
vent it from moving far enough to 
wedge the fast-id te-cam spring. 

Waste not, want not 

tt hurts to see precious gas wasted, 
but this is what*s happening every 
time / fill the tank of my 1979 Chrysl- 
er LeBaron* When the automatic con- 
trot on the gan pump nozzle releases 
to shut off delivery gas spits out of 
the cor filler pipe end spills oh the 
ground. Is this th € car's fault, or 
should 1 blame gasoline station 
equipment * — Awns Taylor A McLean. 
Va, 

Blame the car— specifically the 
shape of the fuel filler pipe. Owners 
of 1980 LeUnruns, 1979 and 1980 Dip- 
lomats, and 1980 Miradas and Cordo- 
bas may experiencethe same irritat- 
ing problem. 

About a year ago l Chrysler Corp. 
authorized n fix. Outlined in service 
bulletin 14- 19A-80, it calls for replac- 



ing the existing fuel filler pipe in 
LeBaronsand Diplomats with a new 
pipe (part No. 41853091, On 1979 mod- 
els* you also have to replace the fuel 
tank cap with a new cap tpsri No. 
4186237), If a 1980 Mirada or Cordo- 
ba is gushing gas. the new fuel filler 
pipe that it needs carries part No, 
4185311. Since the problem is caused 
by a design fault, you should not 
have to pay for repair, even though 
your warranty may no longer be in 
effect. 

X-rated X-bOtfy 

My 19$D Pontiac Phoenix has a front* 
end wobble , rrhicft is most noticeable 
when driving between 25 and #5 miles 
an hour , I thought the cause was out- 
of-round tires, but a new set hasn't 
eliminated the feeling. My dealer 
indicates that this is a chronic prob- 
lem with X'body models. Please 
help, — Harlan Wilson Jr„ Charles- 
ton, W, Vtt. 

There have been cases, but 
“chronic'' is a poor choice of words. 
In fact, the problem to which your 
dealer is referring and the one 
you H re having are as different as G~ 
rated and X rated movies. 

When the first 1980 X-body models 
were built, some were inadvertently 
outfitted with poorly machined con- 
stant-velocity (CV) front axle joints. 
The defective joints caused a vibra- 
tion at speeds below fi miles an hour. 
The condition was cured when GM 
issued an advisory telling dealers to 
replace the bad joints^ this may be 

/pjftase him to page 



Flood Insurance 



Waier in fuel could no ihe nemesis lor nearly two million owners oi cars equipped with diesel 
engines in she United Stales II waler isn"! purged before rt reaches the danger level, H could ruin 
the fuel-injection pump and fuel injectors. Repairs cose megabucks, 

To combai water, manuiaciurers have developed warning systems, m adduion io whatever liller 
may have been installed ai the factory I reported on one such system 
lot QM diesel engines (see C ar Clinic, page 50, Jan ’81} Wow Thera’s 
I pm car care another, called me Scavenger III 

You can obtain 
Ehe fuel fitter-waler 
separalor at a cost 
ol 579.95 You 
have lo periodi- 
cally drain me liller 
bawl from under 
me hood- These s 
a drain oock in me 
bottom ol the bowl. 
Additional mlonna- 
iion about ihe 
Scavenger ill may 
be obtained by 
catling CR Indus- 
tries eri Elgin. III. 
T>ie toll-ires num- 
ber is BOO-323- 
4704. In Illinois, 
call 600 942 9 141 
tn Canada, call 
SI 9-753-11 36 




42 POPULAR MECHANICS 



CAR CLINIC 

fCDflfAnu&tf from page 4 ^ 

the “chronic problem" your dealer is 
talking si bout. Cul-and -dried — noth- 
ing sexy about this. 

Prom the way you've described it, 
I think your wobble is being caused 
by a condition automotive engineers 
call sympathetic resonance. Sympa- 
thetic resonance refers to the titilla- 
tion of the engine by an adjacent 
component. As the engine is excited, 
it moves; this movement creates the 
front-end wobble you feel. 

Unfortunately, it’s easier to de- 
scribe sympathetic resonance than 
to pinpoint the cause, Et could be one 
of any number of components, in- 
cluding a tire that has more rubber 
in one spot than in other areas, a 
less-than-perfect whee! or a loose 
component in the suspension. To get 
rid of sympathetic resonance* you 
have to find out what r s exciting the 
engine. From what you said* I don't 
think your dealer is going to be 
much help, Your best bet is to call 
the GM Eone office listed in the own- 
er’s manual. If need be T the GM rep- 
resentative will consult with Ponti- 
ac engineers at the factory* who 
have, by this time, prepared a check- 
list of all possible stimuli. 



Gaaironomlcal 

Mg Coif's got the colic . It's a 1981 
model that ha * i to be cranked and 
cranked before it mil start. Thin hap- 
pens when the engine is warm. Cold- 
engine starts are quick. My deale t\ 
who's been a prince* has pinpointed 



the trouble, but he can't fir it. When 
the ignition is turned off gas perco- 
fates from the carburetor float bowl 
into the engine, causing the engine to 
_Hood. The deafer rebuilt the original 
carburetor and then replaced it. Oth- 
er that j feeding the engine antacid 



Life of the party 





Recently at a party, a Saturday mechanic iookeu as if he was 
ai a wake. His 1 977 Chrysler Coidoba couldn'i pass lire New 
Jersey annual vehicle emissions inspection, because it was 
giving off high ievets- of hydrocarbons (HGJ. After two unsuc- 
cessful attempts to pass the test he'd been advised lo gel so 
engine overhaul 

"It's the only way to lower the HC level/' one of the cai 
Inspectors had tow him 

"ll'li blow two weeks' pay r bul t guess 111 have to 
get (he engine ovefhauled/ 1 he Mid lortomiy 
1 Maybe <Ell also correct Ihe miss " 

II look me IQ seconds to Cirt-d lha trouble When 
doing the tune-op, he had installed. a new ignition 
coil. The old one was shot. Bui he had instal led it 
the wrong way P connecting [he negative side of the 
coil lo the passive side oi the circuit end the pos- 
itive side of the coil to the negalive side of the 
dreoir. 

So fake a lessor The polarity ol an ignition 
coil— as ihe polarity of any eloctfrcaf component — 
must not be reversed. With a negative-gjounded 
automotive electrical system, ibis means thai the 
wire comrng from lh@ ignition- switch side of the 
ignition circuit is- connected to Ihe coil terminal 
marked (+ ) or pos And the wire gang to 1 he di&- 
Ifibusor is connected to Ihe coil terminal marked 
i-1 or neg. Now. back to the party. 




look ror fr^rtHims computrt imtf or Glues CiuUis and seaiamt 

iH your tavoiito ha^d^.iru building maHjridls Pejier or home cenlcr 
Qi whin p r*el Hills QitflJiCrt. F f {Jink |?n Chemical industries Inc 

^i> .BfMCk SlffrC I Columbus Oluo JlZO? 



Titebond wood Clue 
The Professional s Choice. 



Titeognd Wood Sfee has free ri the FIRST choicn or lead-mq lumitun:: 
man Life ciurers and cr^frsmen for ove- £0 years Why"' Because Franklins 
tiro ho mi d a\ i v q r s r he k m d o t per tor rna nt e 1 h ai pro i e s 9 1 □ n a' w u u rj war k & 9 
tixpeci Irom a fine* wood glue 



:■ not - . ■ y r : r 1 1 : B ec 3 u & e T i re ! -ond ' Wood G I u e i s r t < -n g II hon c \ s 5 rro ngc r 
man the wood itsell Its specially formulated to work wo- 5 or- bom hard and soli 
woods it spreads easily grass fast aligns easily and won) ji.-n up when 
sanded m sawed Titebond = unaffected Sy acquets vamrsh, 
or so a le rs its pai nlao iq r- S i wipes oft & f i aces wit 1 > a d a mp 
eaoih an c clean-up s easy 



On your non:i woodwork mg or repair propel iaKe a trp from rnp pros' 
Use T febona Wood Glue and see How easily you ran qnl 
i -t i c -less »."■ n a I wood w q r k n q ' eaul i s 
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33 ways to help you qualify for the job you want! 

FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES 




™wy-nw3ung csrwf-. cvep sri 4 coh 
Jpgr dcgr w if ywi haul 10 help y w 

a better fab Find due everything you 
J>*«1 tfl know About am/ <MW erf t|wie 33 
umr prop aim — wjlh nrj ubliftahafi In 
buy anything, noworever, and no uln- 
mm will rail- Jwl chefk the cm* prop am 
I hiD-l interests you most You waft retake 
fr« fads. in bnr brochure and utfoma- 
lm an rn^ploynne-nrt opportutiliH in ih* 
field you cJuxne M ail ctnqnn Loda y and 
tt*r how raw it it 10 lr*in al home for a 
grear new dJmreradvancefllriil on your 
prttenL job 

Open Eknk Ltmin.Adult Training 

Y-ow jbplorm or loIIcst ifprr n iiwn r o rw I™ 
■hai pin Ic^in — 11 h -whan *mi n^irr^jj Wt y-rJ 
Inn* iod iTiowi MJvrUkJ Uf r«r Jpp*f 
denfe lAmiffli ur mdptoliii rich ‘Open Ekic*^ 
Th™ *ml ■ in yfojf iimruniat Ce+Hrf 
p*pm ■« ttTwiwH fti |fwr "--rth yum fkw** l *Vn 
rw-rHrt! In eb 41 ittc him Yo rerrrrl idiit *EtMg 
mwm. “Opn Booh "'umihiiE pnrvrhxi iucmv- 
M foil itfi. thfp nenp utn.1 m miirp f aJirgn f^ir 



p-ntiulP' Irll lm ttry lik> tuf AMhuej ■/ ilWlrf r iriklll 
Itfldlf btCHK 1 r'l IK 1 Tfl inrun* E«fl *My f» Yw 

ibnr jin* -nhn ihhJt hum a Mt privirir cl >ihkt 
. atiSktw YmihDir Ur]i *1 llftw, u |ul 

or ei do* u p>:hi him A*! n-rn Dtphxni or t'a 
■v * Wk ■^wftiwl 

ICS m d NACS ifflh Hor Uni 

in* ri NiPlrcnl EdtatfFwv Cc»ft*i™ ■!■? 
EruH «w 20.000 ib*dn*i fe yur m nm l:uii SO 
imdrrfl Khndi Ini - ’ bmtw Id bonln ind mil H 
rgi^ tCS imI ISAO ir* tilth mrmhlrd unihcri 
zf Or N j'ktuI i*km Stadr C'mncU 



I EDUCATION SERVICE CENTER, Dep-1 PBSl 2 
1 Scranton, Pennsylvania 18515 

| Ple**r irtld ffi* f«* wbtf brochure and Full mJormahnn bn 1 
. Jiomc for ihc arm I have chnwn I ulnimlind I H 
| uEnsmuji will call CHECK ONE BOX ONLY? 

fo-M *imn u 
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EDUCATION SERVICE CENTER, Dupt. PBSl^ 

SrFBntnn, Fnrinsylvflnia IttflS 



Mail coupon today for free facts and color brochure. | address 
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(afrfeftfpdfl you know of any repair f — 
Lurry E. Peterson* no addresti 

The carbunetoi’ design of the Colt 
1,600-cc engine is unique. Coolant 
traveling between the heater and 
radiator parses through tho base of 
the carburetor, This causes gas to 
percolate from the float how] when 
the engine is shut off. 

The design is a nuisance when try- 
ing to restart a warm engine, but the 
flow of warm coolant vaporizes fuel, 
helping to provide maximum fuel 
economy and good driveability. 

Unless your ,i beaEt ,l \s exception- 
al. holding the accelerator pedal 
smack on the floor as you crank the 
engine will usually get the engine 
fired up within three seconds, 

Read in 1 the right Vlthmelic 

To try und stop ati oit-eonMumption 
problem, / jcanf fo replace the valve 
seals of my 1975 Honda Civic station 
wagatt. It has the CVCC entire 
which Cfl yoa< ktiow ¥ has four intake 
vah*es, four exhaust valves and four 
auxiliary valves r \fy Honda service 
manual shows that only the intake 
eo/wa take valve seals. Vet, the seal 
set / bought contains 12 seats. Is the 
tna nual wrong I — B e rnie Ca ran 1 
Harrisburg, Pa, 

Yes and no. Bernie. The 1975 Hon- 



da Civic CVCC engine uses seals on 
the four intake valves and four aux- 
iliary valves (your manual is wrong 
on this score)* but not on the four 
exhaust valves fhere. your manual 
is correct). 

You have 12 wals in your iH seal 
set/ 1 because in addition to intake 
and auxiliary valves, the exhaust 
valves of CVCC engines from 19?tf on 
require seals. In ether words. Ber- 
nie, you not only have too many 
seals, but you also have the wrong 
seals. They won*L fit your 1975 
engine, 

Honda does not package valve 
seals in a "seal set. M so you appar- 
ently didn't buy the parts you have 
from a Honda dealer, whkh is okay. 
You don't have to use factory stuff. 

Whether you now buy valve seals 
from an independent auto-pans 
dealer or from Honda, you should 
use the following part numbers to 
order them: 

■ Pot intake valves— 057222. 

■ For auxiliary valves — 057429. 

GOT A PROBLEM WITH YOUR CART 

Just a±k Mnrt Bticu nr Swi your rti r*e Cnif 

c^rw, Poputw Mac names, Wasr 5?£ft Sf . New 

York, N.Y I0GF& HVnrfi fate * J camnoT OP 
TftdividijaJit pfotitems tnadfa of go^w wift 1 

JW pubfjiftScJ tn coAuitw 



SERVICE TIPS 

■ If your □ M dealer has been unable to fix ah 
oil leek in a 5.7-Werdiesai engine, suggest inai 
he arobe Iho flaw-control valve herfa In the air 
croBsavei Some weren’t dulled completely 
through, which prevems luncfloning or the 
flow-control valve. A ronlunctiqnlng flaw-oon- 
Irol valve rosolis in high crankcase pressure, 
which can push oil out of the engine— ever 
through property seeled joints. 

■ Speaking oF diesels, il you want to know 
where diesel lust is available, there’s now a 
Qi&$et Fool Directory- 0™ company selling It 
js Nationwide Dialhbulofs. 12Q27 Southwosl 
17th Court, Msami. Fb. 23tB6. Cost is 59.95 
plus Si for postage. To save iha dollar, call 
aulo-parts or diesel-fuel distributors In yoor 
area. I"m sure others sell the directory. 

M Unless me guy who does your from end 
work has itie laiest specs Tor your 19Q0 and 
1951 GMX-bodycaLyoumaynatgeithelront- 
E?nd comber sat properly The manuaL which is 
wrong, cams for a spec of 50 * .50°. The 
revised spec calls for a cambet setting oi *1.0° 
r SO 3 . 

■ Does your t98l K-car have a tendency ID 
keep going in the same direction as the ium 
you make? II so. Chrysler says its sieerlng 

■ memory" may be out of whack. The condition 
Is discussed in service bulletin 02-05-61 
CBj 3‘81). Replace the bell bearings and Spac- 
ers In the I rant struts wilh new pans carrying 
Nos 5204595 and 52D461&. respeclively .VM 
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EPS* CLINK 

QUESTIONS ANSWERED 



Squealing fan eel 

14V have a faucet that squeal# token it 
is turned oh partially. The squeal 
stops token the faucet is la rued past a 
rrihcsf point. WVinf ca use# the squeal 
and what can / do fu remedy it ? — 
14'iHiam F. Talbot, Arttsley-on-H ud- 
HoiL jV.K- 

A .squealing water faucet is usual- 
ly the result of a worn washer. When 
the stem is backed out (someone 



WATER FLOW 



PACKING NUT 



SEAT WASHER 



NVLQN WA£H£ft — _ 



Sf AT 
WASHER 



Worn pari of Mil wuharlnhlbila water Haw 
and produces the tarns effect ee reed In « 
wind Instrument. Rnutl: noises. 

turns on the water] and the clear- 
ance between the frayed washer and 
the valve seat reaches a certain dis- 
tance, the washer will vibrate and 
squeal like the reed in a wind instru- 
ment- As the valve is opened more, 
the space becomes greater fln d the 
reed effect— and noise — cease. Sim- 
ply replace the washer. 

Furnace ailing 

Pm planning to add iSa sq.ft, to my 
small, &UO-$q r ft. house. I heat the 
present structure with a 117,000- 
fl.rr. oil furnace. Will it be latye 
enough ta heat the added space? All 
information / receive from repair ■ 
men, corzinicfors aizrf textbooks is 
contradictory. Some say the unit is 
oversized for the square footage, 
while others say I'd need a furnace 



twice cut targe. ItTio right? 1 don't 
want fo fljccrid ejtrcf money on a larg- 
er furnace if my present one is large 
enough, — John H. Laftush, Nancy, 
Ky. 

John, join the many, many people 
who erroneously equate heating 
needs with square footage. There 
are su many variables to consider, 
such as number of windows and type 
of gl ass, amount of insulation, floor 
and ceiling make-up, type of con- 
struction and site orientation, that 
aiiy rule of thumb applied to sizing a 
furnace wouldn't even qualify as an 
educated guess, 

J would contact a licensed me- 
chanical engineer to determine not 
only the furnace size. but also the 
location of your registers or radia- 
tors. As most additions are on the 
end of the supply line, a separate 
zone with its own thermostat may be 
in order. 

Resurface or replace? 

/ ha tie a targe concrete driveway 
that's about dfl years old. Part of it is 
in fair condition and could be 
patched and resurfaced. Would it be 
worthwhile to blacktop it, or should l 
replace it with concrete? — Chester B. 
Swanson* Moline, ItL 

Broken concrete driveways can be 
surfaced with a topping of asphalt 
using the concrete as a bane, an long 
as It is solid. Remove any broken and 
loose concrete, then compact the 
base and patch the holes with con- 
crete to the level of the existing com 
Crete. The feasibility of this type of 
patching will depend on the number 
of patches and their size, A reputa- 
ble asphalt contractor will ateer you 
in the correct direction on this. 

[f the area is smalt enough, he 
may decide that a patch of gravel 
and sand, wetted down and tamped 
for proper compaction, is all you 
need. The contractor should coat the 
surface with liquid asphalt first, to 
assure that a minimum of iVa in. of 
asphalt surfacing will adhere to the 
concrete. 

The Asphalt Institute says to be 
certain the concrete is clean and dry. 



Oc sw/tflUB a ftoma #najfitensrrce or f&p&ir pro warn ? 
Sand it ft Homsownsts’ CVajc, Popular Meeftarwes, 
224 Witt 57 *th Sr , N*w To**, N Y UXU9 Leimm 
esnooi 5# aoswirtltif jntfm dually, but problems at 
wdfl wtH b* cfeStuSidd m this c alumn Fir 

more Affm* ngpirr find Jrrartfwwce help, get PUT* 
Nome Cm Guide, &4. 95 postpaid Send orders! a} do- 
Ptf, Sojf 70 J*, Radio Sm ion. New M. N Y 

10707 



The thickness of the asphalt surfac- 
ing may vary, depending on the geo- 
graphical location. Colder areas may 
require thicker applications. This ia 
where a reputable contractor can 
give direction. 

Blistering exterior plywood 

/ hudt a small rear porch last spring 
using Texture I-Ih V*-in-thick, exte- 
rior-grade plywood siding. After 
completion, / applied two amts of a 
top-qu n I ity, s e m it m ns pa re n f nr ta i n 
for a redwood finish. After four 
months of exposu re, the siding devel- 
oped blisters and cracks ip* the top 
veneer. Spot applications of stain 
didn't halt the condition. Do you have 
a solu t ion ? — Joh w ,V. Klein, Mount 
Penn, Pa, 

First of all, check the trademark 
on the back of the plywood siding 
and copy all of the information on it 
for reference purposes. If it is exte- 
rior plywood (Texture 1-11 is one of 
the American Plywood Assn.'s exte- 
rior siding panels), it shouldn't ever 
delaminate, Del amination is a &epa- 
ration between the veneers at the 
glue line: this is sometimes referred 
to as blistering. However, face 
checking (small cracks in the ve- 
neer) is a natural occurrence in w ood 
and doesn't affect the strength or 
durability of the siding. 

1 f the problem is d elumination, the 
plywood wasn't manufactured prop- 
erly; you should contact your supply 
er with the details of the problem. ]f 
he doesn't take action, contact the 
manufacturer directly. The name 
may be on the trademark. If It isn't, 
however, and the plywood has an 
APA stamp* send all this informa- 
tion, including the copy on the 
stamp, to: American Plywood Assn., 
1119 A St., Tacoma, Wash. 9&40L The 
association can tell you if your sid- 
ing is actually exterior plywood, 
such as Texture 1-11* and it can pro- 
vide you with the name of the man- 
ufacturer, M. 
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i r 

FUEL DILLS 
ARE 

PUTTING YOU 

IN THE RED, 
THINK PINK. 




If you naven t added an extra layer of Owens -Comings pink 
Ftbergias insulation up in your attic in the last five years, 
you probably should 

Estimates are That fully half Ibe houses in America 
are undennsulated for today s hgh fuel twits Not to V 
mention tomorrow s> \ 

Check other spots around your 
house, too Under floors in unhealed (T.C1W 
garages and crawl spaces Walls ex- Sly 
posed to cold or heat 

Then put m your house in x 

the pink -with * Americas 
best-selling Jr insulation 



Sfivirnga vary. Find l w i why m the 
seEief a fad sheel an R-v?l!ii£s , 

High* m r • 
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OF THE LOAD, 



Tough Ford Vent’* out front In 
payload . . , Ford's out-front design 
means big cargo space, 
move- a round room. 

More ford Vans ore on the road today 
than any other make: Here's why Ford 
Vans are America's No. 1 choice: 

Tough out-front body-onframe 
construction, Ford's exclusive 
Twln-I Beam front suspension . 
roominess . . payloads up to 2 Vis tons 
Ask your Ford Dealer about Ford's 
Extended Service Plan, 



fXCEUENl 

van mileage 



ESTIMATED 

RANGE 



(ST f|>A fSI ESI 

HW V Li' HWY MUB" 

WG* MILES 

Std 4 9L fSQQ ClO| Sid 22 l-saMo-'K £>lu; 
Si* wflpi-optlontf opsicj.io i ^^ol dun 
owerarsvfl l&nk otL wb. 

fro msfttUiian fcr*o; -sO.i gal 



Load room, living room. 

Ford’s engine-forward design 
creates move-a round room 
ror passenger comrorr 



Carnppw Trww Oil; mores wim btrvtfrs. Vwt 
mWMi-go Qrt-i 3 ndiiflfl may diftw £*p«f>dirt0 
pn ^ pood, d uronc a a r>d wga rh of Aciwa I 

highway milftcg^ grid laoijft Will prOfigbly 
ti> SOI* thon ^llsmofed CqSMprFva pia-migr** 
So were Hango bjp**lonEy rfufl iDJoriftfu gai 
Fanil id,ta rdih^ r than bettor lyo l acofiomy. 



‘fcoidd an P. L Polk & Co cumulative- 
registration* as of July; 19&0 
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FORD DIVISION 





PM EXAMINES PRODUCE AND SERVICES 



Solar black paint 

Thurmalox Solar Collector Coating 
is a specially formulated, silicon- 
based, black paint for use on absorb* 
er-plste surfaces. This product se- 
lectively absorbs 

■ solar wavelengths 

with the greatest 
heat content — vis- 
ible anti infrared 
light— thus col- 
lecting more heat 
energy than non- 
selective black 
1 ^ , q 'U paint. The coating 

~i { T 1 ! won't peel or dis- 

t J ' ' f color and it func- 

tions best on col- 
lector panels with 
45jjff glazed covers. 

Available in 13- 
oe- spray cans, the 

$7 25 at solar-sup- 

Fluorocarbon-fm ft* hou “ S ' % f° P 

spray «m allows posipflid dir- 

easy application. from the mak- 

er: The Dampney 
Co-* So Paris SL, Everett, Mass, 
02149. The coating is also available 
in bulk containers for solar-panel 
manufacturers —ftomrio Capotox&o 



Window and door locks 

If you have sliding aluminum win- 
dows or a sliding patio door, you can 
help protect your household against 
forced entry by installing one or 
more of the Vent-Lock Home Securi- 
ty Hardware devices, Among the 
choices are a foot-controlled Patio 



Powerful magnet In the handle base makes 
the light especially useful lor auto work, 

an easy-to-opcratc- pushbutton 
switch and convenience receptacle, 
A powerful magnet on the base of 
the handle permits attachment to 
most metal surfaces. 

The standard Pivoilite has a 25-ft. 
cord. It's $31.95 postpaid from Plym- 
outh Products Inc,, 454 Merrick kd,, 
Oceanside, N.Y. 11572. Available op- 
tions include a cigaret- lighter 
adapter with a 12-vo-t s 50 -watt bulb 
($4J and a 50-ft. cord ($3.50).—// M\ 



This essy-to- Install and Inexpensive secu- 
rlty hardware waa designed especially for 
aluminum si Id trig door* end windows. 



Door Lock (No. 555, $3.30), an adjust- 
able Patio Vent Lock T which lets you 
lock the door in a partially open posi- 
tion (No. 333, S2.20}, a Deadbolt Slid- 
ing Window Lock (No. 235, S2.4BJ, and 
a wedging-action Sliding Window 
Lock (No. 222, ?2m 
All these security products are 
available — at the above prices— at 
hardware stores, home centers and 
from the manufacturer: Vent-Lock 
Div, of Hawkins Co,, Box 3023, Oak- 
land. Calif. 94609.— 5.W, 



Versatile dropllght 



Sparkling 

discovery 

Total Finish is a Xrsra - ^- 

transparont poly- ^rt^UT' 

mer coating that IT7 h-. ^ 

makes porcelain, AjfiiS" 

ceramics, glass, <SR^- rt 

plastics and pol- Sj* if 

ished metals more i3v»J 

resistant to stain- S ***[ 
mg. After cleaning ^ 
and drying the 
bathroom sink, I 
applied Total Fin- . *. . 

•* ««■ • ** ir. •sfjt 

much like apply 
mg a polish. The 
poreeiain gleamed like new and also 
stayed cleaner longer than usual* 
According to the manufacturer, the 
product is abrasive-resistant, won't 
discolor and is unaffected by sol- 
vents and detergents. 

The E-oz. bottle is available at 
hardware stores for £4 and is made 
bv Unelko Carp., 506 Taft Dr. T South 
Holland, 111 60473,— PS, 



Home and shop update 

Several readers have written to ask 
where FM N s book, 500 Home and 
Shop Tips, discussed in this space in 
the Nov. n H I issue {page 142) can be 
purchased. 

The folks at Hearst Books assure 
ua that the book can be ordered 
through local bookstores- But if 
you’re having difficulty getting it 
there, send a check or money order 
to Dale Boehle, Book Service, 
Hearst Books* 250 West 55th St-, 
New York, N.Y. 100m 

The hardcover edition is 312-95; 
the paperback is 38-95. There is no 
charge for postage or handling. Al- 
low three to four weeks for deliv- 
ery tf.W. 



Trouble light 1ft 
made ot heavy -duly ' 
flexible plastic Iq 
reduce Imped damage 
and eliminate corrosion 



The Pivotlite is a trouble-free trou- 
ble light with several good features. 
Its housing, cage and reflector are 
all made of rugged, flexible plastic, 
as is the full-swivel hanger hook. A 
double ball joint allows 3CG* circular 
movement and 170* right-to-lefl 
movement, while the handle houses 



ff ^pu-ve ramQ across a new product wflft 
some j peciai features, lot us know about it 
WrrtQ jo PM LViw.i:£ii‘n<?h Premia/ Mechan- 
ics, 224 West S7#t Si., Haw Vgi*. Y TOOrS 
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LISTENING POST 



Cold feel on minis 

Everyone knows that eventually 
there will be a strong minicar mar- 
ket here in the United States* but 
no one knows when. Demand for 
tiny, super-economy sedans like 
those already skittering around in 
Japan and Europe could materialize 
overnight with the next m^jor fuel 
crisis— or could be delayed for years 
if fuel prices and supply remain fair- 
ly stable. 

The rub is that high-tech teeny 
cars arenT much cheaper to build 
than larger ones and they "re equally 
(or more) expensive to develop. And 
none of the Detroit makers is yet 
willing to invest a few billion dollars 
on a product for which the demand is 
so uncertain. With sales still alow 
and money tight, the trend is to 
invest in sure things; For Detroit! 
the surest thing has always been 
mid-sized, mid-priced family se- 
dans* 

Yet white everyone seems reluc- 
tant to be first into these uncharted 
waters, no one wants to be left out, 
either. All four automakers have 
partner* in Japan and/or Europe! 
most of whom already build and 
market minis on their home turf and 
would like to bring some here. What 
could be more logical than to team 
with these overseas arms in prepar- 
ing state-of-the-art mini mobile a for 
ILS. import as soon as demand mate- 
rializes? 

This state of affairs led GM to 
make a deal with lauzu, a long-time 
GM partner, and Suzuki, This 
should lead to certified. U + S, minis 
sometime after 19-85, Chrysler has 
been plotting similar products with 
both Mitsubishi and Peugeot for 
some time r while Ford negotiates 
with partner Toyo Kogyo and (until 
recently) Toyota. American Motors, 
of course* is married to Renault, 

Who will pioneer this new market 
segment, which research firm J.D, 
Powers predicts could account for 
six to nine percent of U.S. passen- 
ger-car sales by 1985? Both Ford and 
Chrysler have a head start on ultra- 
conservative GM through their Jap- 
anese partners, but like GM, they 
continue to drag their feet. One of 
the Japanese makers could decide to 
test the waters independently; but 
they, too, are unconvinced that a 
LUS. minicar market exists* 

I look for Volkswagen of America, 
which has been suffering right along 
with Detroit of late, to shock every- 



one by importing its next-genera- 
tion, smaller-than-Rabbit mini by 
sometime in 1984. It takes both mon- 
ey and nerve to be a pioneer, and VW 
has both. If the product and its price 
are right, it should become Ameri- 
ca's next "Beetle" and clean up 
while the others play catch up. 

Big cars not dead yet 

The steady fuel situation and a 
resulting revival, however small, in 
big-car sales have at least one 
Detroit maker already back-pedal- 
ing on plans to scuttle its "full-size" 
family sedans. Contrary to previous 
reports (all were true) that Chevro- 
let would drop its Impala/Caprice B- 
car series after this year, division 
general manager Bob Lund now 
insists that these cars will be around 
"as long as the market demands 
them 1 ' — or at least Until replaced by 
smaller, fwd models around mid- 
decade. 

That leaves Pontiac out on a limb 
us the only GM division without a 
full-size entry, although the slightly 
smaller and more fuel -efficient rear- 
drive intermediates — renamed Bon- 
neville Model G for "82— -seem to be 
doing a creditable job of filling in. It 
also p incidentally, gives Pontiac 
GM's highest Corporate Average 
Fuel Economy (CAFE) rating of 27 >4 
mpg for the 1932 model year. That's 
just a whisker short of the federally 
mandated CAFE requirement of 
27,5 mpg for 19S5 

Meanwhile* it seems Ford will 
keep its current full-size LTD and 
Mercury Marquis— and the VS en- 
gines that power them — around for 
three or four more years* while 
state-of-the-art fwd replacements 
are developed. Until recently, re- 
ports were that the smaller, rwrf 
Granada and Cougar series were 
being groomed tc take over Ford's 
family -car market as early as next 
year. 

Chrysler already has dropped its 
largest cars and will soon deep-six 
its remaining rwd intermediate se- 
dans (which picked up the full-size 
New Yorker and Gran Fury names 
for '82) in favor of stretched K- based 
luxury and family sedans a bit larg- 
er than the new LeB&ron/40Q "Su- 
per Ks." 

Better zip for mid-year Je 

About the time yuu read this, there 
will be a lot going on in GM's J-car 
ranks. First* Buick and Olds divi- 



sions will be unveiling their own 
interpretations, Sky hawk and Fi- 
re ni a. Second* Chevrolet (Cavalier) 
and Cadillac (Cimarron) will be ben- 
efiting from the addition of an 
optional 2JMiter engine (a stroked 
version of the Chevy-built standard 
L8), five-speed transaxle and a 
shorter 4.10:1 axle ratio. Third* Pon- 
tiac (J20Q0>will begin offering a Bra- 
zilian-built overhead-cam 1.8 along 
with a five-speed. 

All this will help quell complaints 
of the Js 1 indifferent performance 
and driveability and make them 
more competitive with the imports 
at which they're aimed. Makes one 
wonder though, why "smart" GM 
execs thought they could get by with 
boggy, poorly responding engines in 
the first place. 

Like Ford management, which 
made the same mistakes with the h 8l 
Escort line, perhaps they're finally 
learning that small cars need more 
than high EFA fuel economy num- 
bers to compete successfully these 
days, 

Chrysler minivan 

Another potentially fertile field 
awaiting harvest is the minivan 
market. Both GM and Ford have 
running prototypes* but Chrysler 
appear? to be closest to production, 
possibly by the ’84 model year. 
Strangely* the Japanese have been 
reluctant to develop minivans for 
U.S. import, despite their huge suc- 
cess here with small pickups. 

Like most everything else the 
company is developing, Chrysler 1 * 
little six-passenger van ia based on 
the transverse engine, fwd K-car 
platform and powered by the 2;2- 
liter four-cylinder engine. The Mit- 
subishi 2.6-liter Silent Shaft is a like- 
ly option. 

Wheelbase is stretched to about 

fPtea&g mrrt M Sapp $ 4 } 
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Accept ( in* challenge and you'll never be the same. 
In thf Navv you v.ill become an experienced 
professional with a toh skill you can build n cniwr 
mi. And you'll possess the pride, mammy artel self- 
confidence only the Navy Adventure can give you. 

The Navy has over fill career areas to choose 
from- elect run its, cum | niters, aviation mechanics 
any one of today s in-demand let hnical skills, 
Once yuu've ehfjsrn h field. Navy training 
helps \<>u tmislvi i.hi job You wink with today's 
most modern equipment and methods 

Through classroom and pruel ir;il expel iem t 
you learn everything vou need to know to 



become ft specialist in the field you choose. 

Then you practice and develop your skills on 
the job. You become a lop-notch professional and 
achieve a level of skill second to none. 

You’ll feel the pride of being the [test You'll 
know exactly who you a tv anti how much you can do 
The Navy i< ,111 adventure in making the most 

of yourself, And g pay is pari of it The Navy 

pays ovet ^oMI a month in start, on lop of most of 
your expenses, extensile benefits and sjHrcml pay 

I11 sea duty Thai's g I sin rl mg pay anywhere. 

and a job that gives you professional training and 
osportenee you can't get anywhere else 






DETROIT LISTENING POST 

(CerAnuad from oagg 5?; 

109 inches, but overall length, at 175 
inches, is a tad shorter than the 
Reliant/ Aries K-cars, making it an 
easy fit in the average garage. Flans 
are to market both Plymouth and 
Dodge versions and build them in 
the Windsor* Ont., truck plant. 

'83tti T-bfrd and XH-7 

Ford is speaking of it* sleek, super- 
aerodynamic '83 V: Thunderbird and 
Cougar XH-7 as "sporty family se- 
dan s," indicating they'll have gener- 



ous rear seats in the Mercedes/ 
BMW/ Audi tradition. 

Styling, too, is dearly European* 
with rounded fenders sweeping back 
from Mercedes-lik* grilles, slim-pil- 
lared greenhouses and black-wall 
tires on functionally styled wheels. 
Thankfully absent (so far) are the 
clich^d wire wheel covers* vinyl- 
capped roofs, opera windows ami the 
like. 

A performance package will fea- 
ture a five-speed manual transmit 
sion, hitched to a turbocharged 3.3- 
liter engine. Planned introduction is 
January 1983. 



AMC four-cylinder engine 

American Motors is well along in 
development of its own four-cylinder 
engine, derived from the current six 
and featuring the company's paten- 
ted. th in-wall block design and some 
major aluminum components for 
light weight. Like the Pontiac- built 
four it w ill replace in calendar 1983* 
its displacement will be in the 2.5- 
liter range and throttle -body elec- 
tronic fuel injection is a good possi- 
bility. AMC also plans to offer die- 
sels in all its lines within three years. 

America's fastest tire 

] just had the pleasure of attending 
a highly unusual press preview — 
unusual because the product being 
discussed, displayed and tested was 
not another new car, but a special 
new ft re, From performance-orient- 
ed B,F, Goodrich Co<* it p * the ultra- 
performance* 140-mph Comp T/A* 
first and only very-high-speed 
rated" tire made in North America, 

Not that anyone advocates driv* 
mg that fast except on a race track* 
but it p s comforting to know that a 
tire designed for safety at such 
.speeds cun be counted on for ex- 
tra security under less demanding 
conditions. In fact, prototype Comp 
T^A's were tested and developed on 
170-mph race cars in competition at 
places such as Daytona Speedway. 

BFG engineers used the Italian 
Pirelli P-7, widely thought of as 
today's ultimate '“super tire,” as 
their design target. And based on 
□Ur he ad -tu- head comparison tests 
on Firebird Trans Arm and Porsche 
, 911s and Turbo 924a at Ohio's Trans- 
portation Research Center, it seems 
they've matched or bettered the P-7 
in every way. 

Both cornering and braking trac- 
tion on dry pavement were at least 
equal to the Pirelli in most 
conditions and better in some- Also,, 
the Comp T/As displayed more sta- 
ble and controllable hH breakway ,h be- 
havior at the cornering limit. 

They also showed far better wear 
characteristics after our day of very 
abusive testing. We weren't able to 
teat wet traction, but BFG says the 
f Comp T/A has a sz<bsfanfia/ edge on 
wet surfaces. 

Obviously, this is not the tire for 
1 everyone, nor for the average family 
car. Intended for serious drivers of 
high-performance cars. Comp T/A 'a 
range from $200 to 300 each and are 
available in seven Ifi- and 16-inch 
sizes from 195/50VR15 to P205/ 
50VRL5 and 205/55 VK 1 6 to 225/ 
50VR16. What if your car has 13- or 
Hdnch wheels? "Most people who go 
to this type of tire also buy special 
wheels,' 1 says BFG; "it's no problem 
to go up a size or two." PM 
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Slender moled gavrtlhal y imi? you a 

(ourn on F,n& wo*!* Hand noned cuttara snojy 
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Salaries for draftsmen climbed 2J9£ during ihe 3 yeans from 3 973 Lu 1976, 
jwordinp to 1977 survey of 12,000 draftsmen by AtitcEiean InMiLuie for 
Dt?.ign it Draft iig, Because opportunities vary from on* area to another, we 
Agt you io \uok into (be job market in your am and w-e how many jobs are 
table in the field of drafting. We supply ncvc^ary equipment pluN e^yAO- 
minef. siep-bv^iep tm unctions. Our professional staff guides you :tti the way. 

Ii atflliui la your Fall enurse of Snsi ruction. 

jii-di, luiv-kiiJLiiPjl icMbo-ota and 
pcrCTiul fonsutraLirm w price . jam f^i ihft 
tfuL dialling luUL'i ihaE includes ev*ry- 
ihmjL yarn need for I raining. Murjy ad- 
Imltbk till -Blip ifinEling (.ihlu with hoard, 

dutliihw iMh — mcrudiiviL T Square rarer, 
etc- pEu* J vnluafck of dTP«rEi!Ui irhflydn, 
kad hnldeN. shut (ft net, quality Met] pm^liLer 
drafting iivM mmrnii in p.n pi(n«ilrvr lifted 

fise. 

YOU LIAM FIST VlHFN YGU TRAIN AT HDME1 

hff ■kp.iEc-ujtie" vudy. there's iw plot* like 
hon'rf 1 I : ^IV ^W^mnir h N\?-J Lkne hundred 
peitttti tut TRAINING. No Se>ng drive lu 
d*». rai parking ihlayi. ixi lime tail r| g*tlJflg 
read*" gi putting liii^ti away 

When yffu train nt ham?, jreiif drafting 
baud h id^ay* readj, ^tecuvch away. f&r you 
In n (ate up where p-nu IrTt nil Vnu Kpend L>nljr 
ji much timt at v .ill can spaie go a* fast 
as jNSn wish. or Vfcf yovr time You'ji 3 
"lihivi of dM ' ] her* are nn np-td etas uhed- 
ute*, on one ro« holiJ you back, no une tr>Lng 
\ 111 r Vh\*w ybu up. ' 



Wit ire pr Mri ft p these LDm^enli fttnl in yj$ ty 
5-r*..5er I? an« grid^rs •mbeti m 13k tJ ltW(R tfl 
tUiluRk «ur tfllitM Thiy may V nray on E tf 
troisal tKtusi gppammMu* tfiiy [rem limp ig 
tisw and Iron {me place (a imIInt 0uT Ifint 
^rnn^Ei jh’* wh-il cap b* rfOhl Hy I Snip wta 
tAE IVir g-.Aii h.g!i antf tp 3U«i wliil rh«y witf 

SALARY INCREASED BY 56 ^ -|««i urmng 
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FIRST FOLD MERE 



Read What 2 of Our 
Best Students Say! 




NO POSTAGE NECESSARY when you 
mail this ENTIRE Postage-Paid ad 



To Mail— Fold ad in following manner; 

3. Fold psige jLpLitr.iin 
2nd fold lines 

4. Tupe of ySitc ihc 3 open 
Mt.k\ snddYOp in ihc 
niniil bo si i od»>-. 



1. Remove emire pji;e — 
terror tut on Uoised line 
to left 

2. Fold paLge m hull nn 

I M fgld linci 



Mail Today for FREE KIT! 

Mail ihis fljitlre pa^e Iflr 
FREE '-GRAFTING CAREER 
KIT." Color Brochure, “Ca- 
reers In Grafting' 1 — jam- 
packed wilfi rescaling facts 
on <jppi^rfynriies m dfaftinu, 
and how to train at hOflfle in 
spare lime, . .phus, valusblfr 
5-wiy Drafting Injtrumant 
and Drafting ApiiTur-cte T«t 
EYdfytKing Mini FREE and 
WITHOUT OBLIGATION. 
No salesman will call. G1 
and VA Ben««tt£l 
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■: TRAINING inuites you to 
MICROCOMPUTERS, DIGITAL 
«iuiki AND MORE WITH 
"ITE OF THE ART EQUIPMENT YOU 
ASSEMBLE AND KEEP! 



When it comes to electronics home study, no 
school matches the training you get from NTS. 

For example, we offer you three 
different programs in the booming 
microprocessor field. And each includes 
one of today’s sophisticated microcomputer 
models for you to assemble and keep. 

You not only iearn to troubleshoot these 
remarkable instruments, you learn to 
program them to do what you want. It’s the 
perfect opportunity 






for you to learn BASIC high 
level language programming and 
assembly language programming. 

It's also important to note that our 
microcomputers are not home-made 
training devices. They are production mode! 
micro- systems, identical to many you'll 
encounter in the field. We believe this 
makes your training a lot more exciting 
and relevant. 



NTS’s 
Master Course in 

Microcomputers includes the NTS/HEATH 
H-89 Microcomputer {#1 above) . It 
features floppy disk storage, “smart* video 
terminal, two Z80 microprocessors, 16K 
RAM memory expandable to 48K. HDOS 
included. 

The NTS/ Rockwell AIM 65 Microcom- 
puter (#2) is included in our Microprocessor 
technology Course. It’s a single board 
unit featuring an on-board 20 
column alphanumeric printer 
with 20 character display. This 
6502-based unit also has 4K 
RAM memory, expandable, 8K 
monitor ROM and 8K advanced 
BASIC interpreter on ROM. 

And in NTS’s Master Course in 
Electronics and Industrial Technology, 
you’ll work with the NTS/KIM-1 
Microcomputer (#3 ), This unit features a 6 
digit LED display with an on* board 24 key 
hexadecimal calculator-type keyboard. It’s a 
6502-based microcomputer with IK of 
RAM memory, expandable. 




HOME ENTERTAINMENT 
ELECTRONICS 

NTS has many 
different elec- 
tronics pro- 
grams to choose 
from. One of our 
most popular 
is Color TV 
Servicing— and it's no wonder. You build and 
keep an NTS/HEATH 25 inch (diagonal) 
digital color TV as part of your training. 
Choose Communications and you’ll train on 
an NTS/HEATH 2-meter FM transceiver that 
you’ll also build and keep. 

And because we’ re NTS. we include an 
array of state-of-the-art test equipment— 
including digital multimeter— with most of 
these programs. 






AUTO M ECHANICS Few tech nica I fields 
can offer the challenges and opportunities 
that the auto industry can. To train for it 
with NTS, you’ll utilize “shop- tested" 
instruction plus an impressive array of 
professional equipment, including a solid- 
state automotive oscilloscope. You’ll learn 
engine diagnosis, motor overhaul, 
transmissions and much, much more* 



essential industries in the world. Learn 
servicing of commercial, industrial and 
residential heating and cooling equipment. 
Your course includes such equipment as a 
hermetic unit analyzer, leak detector and 
charging-testing-purging manifold set* 




HOME APPLIANCES, 



Here's an excellent 



full or part time opportunity with real 
potential. Saves you money on your own 
repairs, too! Course covers repair and 
servicing of washers, dryers, ranges and 
small appliances. Your equipment will 
include NTS’s amazing circuit trainer plus a 
multimeter for testing purposes* 



For 75 years, NTS has provided quality 
home training for thousands of students 
around the world. We look forward to 



helping you, too, develop important new 
skills the proven NTS way. 

Take advantage of this opportunity 
now. Send the coupon today for a free color 
catalog in the field(s) of your choice, 
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AIR CONDITIONING/HEATING Equip 

yourself for opportunities in one of the most 

NO OBLIGATION, no SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 
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NATIONAL TECHNICAL SCHOOLS De P < 201 42 ? j 

4000 South Figueroa Street. Los Angeles, CA 90097 

Please send FREE colot oaiaiog on ooutse checked below 
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A master craftsman 
shows how to create a 
work of art in wood 



Here's how to make your own sculptured butterfly wall hanging 



by Jeffrey Briggs 



Y OU can make this graceful but- 
terfly wait graphic for your liv- 
ing or family room; or you can give 
one as an unusual gift. The butterfly 
is mad*? of pine. redwood and aro- 
matic cedar- taking advantage of 
variations in the knots, grain pat- 
terns and tones of the wood. 



To make a butterfly* you must 
slice 24 wood slats in pairs — one sfcat 
for each wing. Slats are arranged so 
the wings will be mirror images of 
knots and grain patterns. The body 
is created from a single block of wood 
shaped to lit the wings. 

Selecting the wood is probably the 



most important step in making the 
butterfly, since strategically placed 
knot* and interesting wood grain 
are the basis of its design appeal. 
When you select pine, look for the 
poorest grade available. At the lum- 
beryard, browse through the No. 1 

ffth iasg lum in f jue l fj?j 
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Assemble it yourself and drive 

You could spend a fortune for an original 1929 Mercedes, if you 
got lucky enough ttt find one, Wow you can assemble your very 
own replicar in your spare time. You'll have the satisfaction of in* 
timately knowing every nut, bolt and intimate curve. This in- 
genious assemblage of metal and fiberglass is engineered to turn 
your VW or Ford chassis and drive train into the ultimate 
roadster. Unbelievable cornering and comfort with 27 to 32 mpg 
and head spinning siyie..,you have it all. Yesterday s classic 
romance with today's economy and serviceability. It's a dream 
you can make come true... yourself. Mail the coupon now and learn 
more about this and our whole line of faithful replicars. 
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Zap your 
NiCd batteries 
to life 



by Herb Friedman 



HfCO 

**>*ft. 



When an old NiCd wouldn't accept 
another charge, you used to throw 
it away. Now. you can bring these 
"dead” batteries back to life. 



T hough NiCd cells and batteries 
are capable of being recharged 
hundreds of times, many "die” be- 
fore they are recharged even 100 
times; some even go bad before 50 
recharges. 

In most instances, a NiCd goes 
“dead 1 * because of ati internal short, 
yet the NiCd can be resurrected 
from the dead with a relatively 
heavy surge of direct current that 
"burns 11 away the aborts Once the 
short is removed, the NiCd can be 
recharged in the usual way. 

Some tough cases — NiCd s that 
have heen "dead” for many months 
or those with several internal 
shorts— require repeated high-cur- 
rent surges before the short(s) 
opens. But eventually, even the 
toughest NiCd will "open up" for 
recharging. Naturally, if the NiCd 
has "died” from natural causes and 
is simply “used up," it can't be 
restored, 

PM's NiCd NuLife, which can be 
assembled from components avail- 
able from Radio Shack or most elec- 
tronic-parts distributors, is an easy- 
to-buikl device for restoring NiCds, 
Note that the NuLife is powered 
directly by the 120- volt powerline- It 
should be assembled in a plastic cab- 
inet. and except for the binding 

posts, no metal component that can 

be touched by the user should be 
connected to any part of the circuit. 
This includes the mounting screws 
for power switch Si and the terminal 
atrip. Make certain there is no con- 
nection to the terminal-strip Jug 
that also serves as the strip's mount- 
ing foot. 

The unit is assembled in a Radio 
Shack plastic Project Case, measur- 
ing approximately 6*3x2 inches, 

62 POPULAR MECHANICS 



If you cannot obtain a double-pole* 
single-throw (d.p.a.t.) switch for 
power switch SI, use a double-pole, 
double-throw (d.p.d.t.) type and use 
only the connections on one aide. 

Lamp NLl, the "charge indica- 
tor/' is a 120-volt neon lamp assem- 
bly that consists of a neon lamp and 
an internal resistor in a single hous- 
ing. Any of the 120- volt variety sold 
by Radio Shack and Calectro can be 
used— use the least expensive one. 
Do not* under any circumstances, 
substitute just an NE-2 neon lamp 
(without the resistor): It will blow 
out almost instantly when you apply 
power. NL1 must be a 120-volt ne- 
on-lamp assembly; the M 120-volt” 
means an internal current*! muting 
resistor is built into the assembly. 

Use any Silicon Controlled Rectifi- 
er (SCR) similar (0 the one specified 
in the parts list. Just make certain 
the one you use is not designated 
"high -gate sensitivity": The project 
requires an ordinary, inexpensive, 
general -replacement SCR, The 
SCR's leads must be extended to fit 



* 



NiCd battery rejuvenaior. which we ve 
named the NiCd NuLlte, la shown (above) 
hooked up to rap four AA-slze cells. A 
press ol the charge button will bring to life 
even old, "dead" celts. The wiring on the 
case front panel (left} Is quick and simple, 

the terminal-strip's Uig spacing. 
Tack -adder about 'i inches of insu- 
lated wire to each SCR lead and then 
slip n short length of insulation tub- 
ing down the wire and over the SCR 
leads. If you have used shrinkable- 
tubing insulation, heat it with a 
match so it shrinks tightly over the 
leads. 

The only special component you'll 
need is capacitor Cl. If you plan to 
restore only single -cel 3 NiCds — such 
as the AA t C and D sizes — Cl can be 
20 microfarads (naftL)- If you intend 
to restore multicell NiCds+ use 40 
mfd. A aO-mfd^lhO-v, capacitor is a 
common size, so if you need n 40-mfd. 
capacitor and can't locate one, con 
neettwo 20-mfd, capacitors in paral- 
lel. as we dad in our own unit, shown 
in the component-side photo, page 
64. (Radio Shack doesn't stock CL 
but it is available in the Calectro 
parts line. If you don't have a Calec- 
tro distributor in your area, try a 
local TV -service shop, 

Operation 

The AA. C and D NiCds are most 
easily handled by mounting them in 
an inexpensive cell holder. Connect 
an insulated dip lead from the bat- 
tery's positive terminal to the Nu- 
Life 1 s positive terminal; repeat this 

fFteas-S ft/JfMP j&flga frfl 
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ZAP NICd BATTERIES TO LIFE 

fCtVlfifUJtM ffftfri Otf fj ij 6? l 

procedure for the negative connec- 
tions. Then plug in the unit and set 
power switch SI cl\. Initially* it will 
take about 10 seconds for NLl to 
light, indicating Cl is charged, De- 
press charge pushbutton PBI mo- 
mentarily. NL I will go out instantly. 
That's the only indication anything 
has happened. If there is a dirty con- 
nection between the battery and the 
holder, there might be a small spark 
and -i pop sp as the current burns 
through the dirt. 

Release PB 1, and when NLl lights 
[about three second s), again press 
PBl. Give the NiCd a few surges. 

If you check the NiCd with a volt- 
meter, you'll get an insignificant 
reading [less tha n A v.) which indi- 
cates the cell is ready for charging. 
If there is no meter movement, con- 
nect the NiCd to tfieNuLife and give 
it 5 to 10 more surges- 



Don’t handle any connecting lead, 
the battery or a binding post if NLl 
is ON, To ^close down/' or remove a 
NiCd, set SI to OFF and then press 
PM1. When NLl goes out, the con- 
nections can be handled. The circuit 
is designed so that even without a 
NiCd connected* pressing PBI will 
discharge Cl (extinguishing NLl!. 

Recharge your batteries normal- 
ly. If they hold a charge, a]l is okay. 
If not, try the NuLife one more time 
before throwing in the towel W 

PARTS LIST— NiCd NULlFE 

BP1, nn — bffttfflfl pse 15 27A-G61 or «juha- 

tortl 

Cl-Zhrti otticfrotyrc c-opa trior im *<je c«* w*1) 

Dl — IPWO03 5ilK»n "TKf.lief £or 

Fi— U.Siamp ftjw, iyjw 3AO 

NL 1 — neon- Ls/np, »5# rnt#y, 1 SO t 
POT— pgsfib^l&n swflpfi. n.O (nemuJV op#nJ 
PLI — -33CN*r^r p*ufl wih CC^ij. 1 v 
PI- I0.C00 H (lfiK) Vt w 

^rwi^, 

*lK] ™4(0f, \*w. 

SI - dpi E swrtrJi, akJa fypo 

SC«t — 20D-PTV.. SiliCOfl-GflribfOJtod fKlif^Sr (Ridtf 5hUIk 276- 
1067 lv 276-1026 or 

MIk Cdt^Hi wre-1#rmmjLi slnp p^asa-on letienrq-. twd- 
«wi 




The wiring of Ihe component* for the NlOd Nu Lite (above) ft ell done pofnMopcJnr on the 
beck side of the case's lop panel See text tor an explanation ot Cl (A} and (B). 
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The schematic diagram (above) will allow you to custom Lie your wiring to fit Inside a cate 
different from the one that's shown, since the placement of parte la no! erltfeaJ, 
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Zip out dust 



A lady's garment bag makes a 
handy place to Liang film for dry* 
ing. It can be hung in a closet or 
other out-of-the-way place. 

— Af ik& Plak* 




Tighten up 



A set of precision jeweler ‘a screw- 
drivers should be in every photog- 
rapher's gadget bag' There's ab- 
solutely no substitute. 

— Ken Oberrecht 




Longer life 



Tray life of most developers is giv- 
en as 24 hours. To lengthen that 
time, you can place a sheet of 
glass over the tray. This will keep 
air out when you leave it. 

—A. Weber 




'■ V.ririT^iCl CndEr 



MUSIC 
LIVES 
ON TDK 

Musk sets Hie tone in 
your life. Creates a 
world of enjoyment all 
your own. If you wan! 
nothing to interfere, 
choose TDK. 

TDK cassettes make 
musk live. With a per- 
formance as full and 
vibrant as the original. 

In its special way TDK 
does more than record. 
It recreates. Musk is 
magic, Don'! lose any of 
it, now that you know 
where it lives. 

y~- 1 

AP-C90 §TDK 




&TDK 



AMAZING! BRAND NEW! 

FLEXIBLE FLASHLIGHT! 



Now you can BEND-A-UGHT 
to see into hard-to-reach places! 

ifllf&duCing. BENO-A-UGHT" l he revohjhonary 
rm+ uHra-Hii* mjp&cMcn iwam t^iai combines 
*h*H tSMibilily with a bright coneenEfsted fight 
Ewam you can bend And OKEi-nd fc^Fd ina&eeaS'bMj 
areas. 



&|KP ArLIGHr fZQait work ...eactftenl 

r&r auidi . . . aids producing fias iimmess uses 
f&r n^mei&wnfrrs, mechanics, tifrcfricians, 
mj c h,mstS, plumpers, fiOftbyfil*. 
many more ..- 

BEUD A LJGHT" combines * rmfiisluft 

prnl&Zu afid nplical lei'll and bulb, raitid ar 2.5 

vglts., pinpointing a DfUkanl Sight lhal can be setm 
from 5Q (1_ away. You may Hus BEND-A-UGHT* 
repealadry without lailura to sJ-ia Tf. vdj can now 
reach abound comers, EtirDugh crack* ft" wnflo. 
Replaceabte optical lens jssembly has rust-pwoot 
housing. Dual purpose profeclive comer can 
e*1end entire reach to 27“ 

Th* pgrlact igpl r^i #lmbf1 #wWYPn* 
Make* an idsat gift 
1U1 Award Wlnntr 
National Hardwart Show 




Ties Hmdi' CMp-cm rn*pn#l 

D«lujg kit accessories; Puscie 
eaSenfipn-and-cover * ''Freo hands 1 * 
c. I ip — q 1 1 magnet * Renti*er magnet * 
Penhghl wdtt unbi-eAkeble ejMensio*’! 
mirror ■ * Salisiacfton guaranteed or 
r&Ujm within 90 days tot a full refund. 



$ 36 “ miss 




3 # Fin.fi Ord«r Now" onty . 

Send check- money order Ed: w 

pinny mark rrutc ▼ 

Daps. PM282, P.O. Bolt 498, N.Y..N.Y 1002 > 
□ V ES. send me BEND- A-LtG H T m 

■delujiH kiE|5n aE Jlfi 9S ea. pl us $3.50 ea_ lor 
shipping. Add sales lax m N.Y. and Mich- I 
enclose my cPeck/money order ftp [oEal 

amount ( . 

Name - 

Address 

City _ . 



State 



Efcfii _ 
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How GM's throttle body 
fuel-injection system works 




by Tom Yates 



I n what seems to be an 
endless search for the 
perfect engine, General Mo- 
tors is equipping a large number 
of its 1982 model-year ears with a 
Throttle Body Injection (TBI) fuel 
system, GM describes it as "an elec- 
tronic injector fuel-metering sys- 
tem. ” According to the company, the 
TBI system will lower exhaust eeuia- 
sions. improve gas mileage some- 
what, return some performance 
punch, improve cold starting and 
running and eliminate flat spots in 
acceleration. 



Eventually, nearly every 
new car will have a fuel- 
injection system replacing 
the carburetor. For '82, 
GM’s TBI leads the 



While fuel injection isn’t new to 
gasoline engines (.the Wright broth- 
ers used it on their first airplane), it 
has been used primarily on high-per- 
formance or racing engines, in those 
applications, fuel injection has 
worked fine- When it comes to street 
use* though, mechanical fuebi rejec- 
tion systems have fallen down on the 
job. No matter what mechanical 
method they used* problems cropped 
up. Usually, it was in the cold start- 
ing and running of the engine. 

The newer, electronically con- 
trolled fuel-injection systems by 
Bendix* Bosch and Lucas have over- 
come most of the early problems. 
One of the greatest improvements 
was the use of a sensor to measure 
airflow to the engine. With this infor- 
mation, an on-board computer calcu- 
lates the proper air/fuel ratio For the 
engine. 

The GM TBI system uses an on- 
board computer to handle the air/ 
fuel ratio* It's an updated version of 
the 3C computer used on the *81 
engines (see GM 1 * Computer Com- 
mand Control, page 140, May p 81). In 
operation, the Electronic Control 
Module (ECM) monitors the throttle 
position, engine rpm T manifold abso- 
lute pressure (MAP), coolant tern- 
perature, vehicle speed and exhaust 
oxygen level. The ECM then com- 
pares this information with its pre- 
programmed memory and calcu- 

fPteajg turn fQ qsqw & 9 J 



Twin, throttle body h|eclori on the Cor- Each injector feeds the opposite bank of 
V*ue Vfi do away whh yards of plumbing cylinder* to ensure the maximum gat 
trial were required with the carburetor, velocity and proper fuel atomization. 
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even wnne learning! 

Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You ! 

Never betoffl- h«v« oppafluniliM w *r 0 rneludid With Tour 

areel for qoiiifrtd Locksmiths Now I'tcrtUt* rtaulftf CoS** LottlMrtiltft TnifltEif . 
lock ifid key buiimsss his multiplied a thousandfold is . IMMIHIJ niiDHI AD 

miHiftrtl Ktflk m&fe protection again at looming Grim*. ? 1 

Ti! tftire'i only on a Lochsmilh lor evsry 17,00^3 ptapitl I' 1 jTiiSuniS 

Start Colleirkint CASH PROFITS ftuhT Away 
You're "m business" ready to earn up to $12.50 an hour 
1 few days After you begin Belsaw'i shortcut training. 

Take advantage of today'* unprecedenled opportunities 
in LOCkamithinfl fd* yfir-nound EKTHA INCOME TrvjpAr*. 
tifno— fuff lime in a high-profit bu*ir*eti of your own, 

Hundfirds we've I r ained hive tfOiiu it. Cart YOU? AM 
loots plus professional Kty Machine given you with 
course. These plus practice materials and equipment, 
plus simple, illustrated lessens, plus expert supervision, 
plus business-building guidance will enable you to KEEP 
Th£ MONET COMING INI Ideal for retirement— -good 
Jobs tco. 

Sf kro FOR Efccmwa FACTS— NO Obligation 
Discover what's In Lochs mlthinfi for yoy— htf* 

Master- Lochsm i I h ^approved (mining can give yXtu I he 
skill you Cin dtp end Ofi to EARN MORE— ENJOY LIFE 
MQftE. 
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ADVANCED LKtimiltibll F 
How fn chtn-ge comdinsl^ns, Iti- 
stall aad service SafE. Vault and 
R am 001 locus 
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ALL SPECIAL TOOLS ^ 

AND EQUIPMENT INCimED? 
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Key Machine 
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now 
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THIS PRO KEY W A 0 ^mkN jm we * 1 »v 
MACHINE IS 

TOURS TO KEEP! SKSSSSar 

RnT wit all abort HI Send lor FfitE Factt T00AYI 

Just fill in and majj f^upon behow tor njici-f 
sarwl poslcard) In r*c#hf full Enrmmtkrn rtUotf 
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BELSAW INSTITUTE 



]C?F F^hff aidi. KanwsCily. Mo. 64111 



RUSH COUPON TODAY 

FOR THIS FACT-FILLED 



BELSAW INSTITUTE:. 1Q?F HELD BLHLUUMj /'* 
KANSAS CITY, MISSOURI Util f # 

YES, please ^nif ™t -he FREE 6eoNI*f lhj|'’ ^ 
give^ fun details about tiarfiNt my own t-u^ru^s in' 
Locksmtthing b undE?5f3RC there is no obl^aten 
and that no siitsman will can 



"I opened my qwa tsusintiS, sfUir* 
time, itven moftihtiifter E enrolled 4LnU 
fnfldr a profit llw tirsl weet. H 

B. A. Dfberrv Utflr Jntt, 



TtMl r.tu fbu (jj ui<y 
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"No more hicrd, fLaw* work for mt 
Now J hi^^e my own bu^itit^and wtih 
hardly Any cfTu-n I avrta^e ifuUnd S50 
4 day I Eianfc^ for my new narl id Life ." 
Sam Wat feer Pdehanl, Afohuofo 



YOU Can Do It Too! 



Hundreds of Bclsaw trained men 
have succeeded in this fascinating 
and highly profitable field . . 
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GM'S TH ROTTLE BODY RJ EL-IN J ECTION SYSTEM {Contwrt ftw page 66 j 
lates the tfxaet stoichiometric Excess fuel passes from the injector 



(chemicaliy correct) air/fuel mixture 
that will pve lowest emissions and 
maximum power. The ECM then 
Sends a signal to the injector uniUsK 
telling them when and how lon^ to 
inject fuel into the intake manifold. 
At the same tim^, it also sets the 
ignition timing 

The TB1 system itself consists of a 
tank-mounted fuel pump, the ECM, 
the injector(sj T fuel filters and sup- 
ply and return lines. There are two 
types of injectors used: a single- and 
double-bore unit- The single bore 
unit is used on smaller engines such 
as the L«4. The larger VG and VR 
engines use either a double-bore 
unit or two single-bare units. 

Low-pressure fuel 

The tank-mounted, turbine-type 
fuel pump supplies fuel to the injec- 
tors via a filter in the fuel line. The 
entire fuol system is under a rela- 
tively low 10-p.s.i* pressure. Pressure 
ixm^the fuel system eliminates one 
of the most common hoi-weather 
problems for automobiles: vapor 
lock. Since the fuel is under pressure 
from the time it leaves the fuel tank 
until it‘s sprayed into the manifold, 
it can't Hash into vapor. 

From the fuel filter, the fuel jjroes 
to the injector unit itself. The injec- 
tor looks much likea carburetor that 
has been stripped of everything but 
the throttle bore. The float bowl p 
the mechanical choke,, accelerator 
pump, and high- and low-speed fuel- 
metering circuits are gone r The 
remaining unit h as two parts: a 
throttle body with the throttle plate 
to control airflow and the fuel -body 
assembly, containing the injector 
and a fuel-pressure regulator. A 
throttle-position sensor is mounted 
on the throttle-plate shaft to signal 
the throttle opening to the ECM* 
There is also a controller for the idle 
speed to compensate for engine 
loads, such as the power-steering 
pump or airconditioning compres- 
sor. 

The injector is mounted directly 
over the throttle bore + so the fuel is 
sprayed an a conical pattern directly 
onto the bore walls. The injector is a 
normally closed hail valve, which is 
opened by a solenoid, on a signal 
from the ECM, The incoming fuel 
enters the lower section of the injec 
toiVregulator unit, passes through a 
fine-screen fitter surrounding the 
injector noasde and is sprayed onto 
the throttle- bo re walls. Tho ECM 
regulates the amount of fuel and 
length oftime it is injected, based on 
the information supplied by the var- 
ious engine and vehicle sensors* 



to the fuel-presaure regulator and m 
channeled back to the fuel tank. 

The fuel-pressure regulator is a 
d i aph r sgm - ope r a ted r el i e f valve 
with injector fuel pressure on one 
side and air-cleaner pressure on the 
other. As the fuel flow to the engine 
increases, the fuel-pressure regula- 
tor closes off the return line to the 
fuel tank, so a constant 10-p.s.i. pres- 
sure is maintained to the injector. 

By balancing the eir-deaner 

pressure against the fuel pressure^ 
the regulator maintains a constant 
pressure drop across the injector 
throughout the entire operating 
range of the engine. This ensures a 
constant fuel supply* 

The manifold-mounted TB1 sys- 
tem offers several advantages, aside 
from the performance, economy and 
emissions benefits. lt p s considerably 
cheaper than an intake-pori- 
mounted system because there are 
fewer injectors. Instead of one injec- 
tor per cylinder, there are only one 
or two injectors mounted at the 
manifold inlet. With the carburetor 
fuel bowl eliminated, brake stalls^ 
turn cutouts and fuel boiling are all 
things of the past. Dieseling, too + is 
no longer a problem, since the fuel 
flow is stopped as soon as the igni- 
tion is turned off. 

Cold-weather hope 

TB1 offers a brighter future for 
co id -weather driving. With no me- 
chanicat choke + cold starts and run- 
ning are improved. There are no 
mechanical parts to jam open or 
stick shut, causing hard starts and 
restarts or poor fuel economy. The 
ECM and injector deliver the precise 
amount of fuel needed to start and 
run the engine when it's cold. An 
overrich mixture isn't needed to 
compensate for fuel that normally 
condenses on manifold and cylinder 
walls in cold weather. 

With the high- and low -speed me- 
tering circuits replaced by the injec- 
tor. there's no throttle stumble or 
any flat spots during acceleration. 
That's because there’s no transition 
from the relatively rich low-speed 
circuits to the leaner high-speed cir- 
cuit. What r 5 more, the ECM can com- 
pensate for hsgh-altitude operation, 
as well as coasting conditions to 
reduce fuel consumption and pollut- 
ants. With the ECM, the engine 
receives only the fuel it needs. 

AH in a. 1 1 H the TBl system means 
that some of the *82 GM cars will use 
less fuel, start and run better in cold 
weather, accelerate more smoothly 
and pollute less— all at the same 
time. PH 
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PM’s Whatsit 

Take a deep breath on this 
one, because one look tells 
you it's either a tune machine 
or something else way out of 
its element. It's identified in 
detail on the following page. 



Suddenly, wood waste is 
a glamour fuel. . . 

Giants in the wood -products industry are the logical intercuts to be leading the 
country in use of icood wastes as fuel, and they are going at it witha vengeance, 
Georgia-Pacific Carp, has four giant "heat cells 7 ' in place at various man- 
ufacturing sites in the United States and is completing a fifth w which will be as 
high as a two-story building. A fuel fair mixture — anything flammable will do, 
but sander dust is ideal— is combined to exact proportions in the heat cell, 
which functions like a huge carburetor. The mixture is then burned to generate 
as much m 40 million B.TU- per hour, the equivalent of heat supplied by 25 
barrels of fuel oil. 

Rival Lou is tana -Pacific Corp. is currently supplying 74 percent of its total 
energy requ irements from wood waste— bark , sawdust and sande r dust L -P is 
even firing boilers with wood waste to generate electricity . Overall, building- 
products companies are now* deriving an average of 70 percent of their energy 
requirements from i caste. Louisiana 'Pacific is also looking into ivo&l gasifica- 
tion, a process which converts wood waste to a combustible gas. 

* . .But, there could be a hitch 

At least two scientists think wood burning on the residential scale, apart from 
increased industrial uses , poses a new danger in the form of carcinogenic 
l cancer causing) by-products polluting the air Edward Calabrese and Salva- 
tore DiN&rdi, professors of public health at the University of Massachusetts in 
Amherst, my that polycyclic organic compounds . known as POMs , are being 
found in increasing concentrations in the air as wood burning intensifies. 
POMs have been identified as carcinogens in several government studies, they 
add. DiNardi exp to ins that "a irtight" or stow -burning-type staves produce far 
more hydrocarbons and POMs than open- fire burning because they don't 
actually bum wood so much as they distill it , 

V used to be anti nuke f* says DiNardi, "but if f had to choose between living 
downwind from a nuclear power plant or living where everybody was using 
wood or coat stoves. Fd have to senousty consider living downwind from a 
n uclmr power plant . " 





Louis tana- Pacific* woo^waslf mountain. 



Georgle-Ractf fee's carburetor- 1 Ike bent ceil. 
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Whatsit revealed 



Of course, it's a submersible — the one field oi conveyances where 
radical looks are considered the norm. This one is called the Manta 
Ray and it's engineered by Argus Leisu recraft of Maple Ridge, B C. 
It’s technically an "ambient-pressure'' submersible in which two 
divers keep their heads and shoulders dry in a trapped pocket of air 
which can be supplied by scuba gear, surface air, mixed gases or 
the new cryogenic systems. Hie manufacturer says divers can exit 
and enter the Craft easily at any depth down to its 600- foot operating 
maximum. Twin thrusters give speeds of up to four knots. 



Why robots will eventually take over 



ft is becoming the best of timas for robots 
The Army recently conducted Us First test 
—deemed successful— of a robotic 




Sinks spray-painting robot on the Job. 
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r counter-obstacle' ' rehicfe. Essentially, it 
involved a modified tank chassis that's 
equipped with "brains'" to clear its way 
through a mine Field, pushing a mine- 
clearing roller, and mark the path lor 
troops to follow. And Lockheed- Georgia 
made aviation history by putting robots to 
work for the first lima on an aircraft sheet- 
metal-assembly production line, Lock- 
heed's robots assemble cargo floor bulk- 
head webs that consist ot 11 separate 
parts and 1 54 rivets Nice going, guys. 

But even ihese milestones were 
eclipsed by the news that Blnks Mfg. of 
Franklin Park. 111., is marketing Ihe Therm- 
wood spray-painting robot worldwide , The 
Model 88-8800 spray painter has a disc- 
memory option that can store hundreds of 
programs for spray painting anything that 
will hold still. And when ittey perfect the 
steak-barbecue cassette opHon, it may 
well be marketed as a replacement for the 
American husband. 



Off the wall 

Never mind antiques — rising costs 
for both Fine woods and the craftsmen 
who work with them are making in- 
stant heirlooms out of contemporary 
musical instruments. The facts of the 
matter are well known to burglars, 
who are increasingly targeting musi- 
cal instruments along with other 
household valuables. We know your 
key ring is probably already crowded 
with home-security keys, but if you 
own a Fine guitar, consider locking it 
up against the wall (in its case) with 
this unit made by Kiyo Locking 
Systems, 197 Friar Way. Campbell. 
Calif. 9500S. The kit is expensive — 
S49.95 — but the yoke is ft-in. -thick, 
hot- tolled steel and should foil a hack- 
saw artist. 





V passenger seating 
standard. 



I t s gallon tut' I lank 
fur lung range: 

W \ estimated 
high wav miles. 



Swing-mil 
side vent 
windows, 
standard. 



Intermil tent 
windshield wi 

Sta ndard . 



Steel -belted 
radial tires, 
standard. 



5-speed 

overdrive transmission 
standard. 



Its hand to believe this is the 
lowest-priced truck sold in America. 



1982 Mazda B20QG Sundowner 

*5895 

You can believe it The 
Mazda B2000 Sundowner is 
today's lowest-priced truck. 
Yet it conies with an astound- 
ing number of standard fea- 
tures, including a 5-speed 
and steel-belted radials. 

Not ottc of these features 
is available on Toyota's or 
Dat sun's lowest- priced truck, 
each of which costs hundreds 
more. 

Just one look inside the 
cab and you'll see more of 
the Mazda B20GD's exceptional 




value. There you'll find a 
three -passenger seat detailed 
in textured vinyl. New instru- 
mentation with electronic 
check panel. And handsome- 
ly trimmed door panels com- 
plete with armrests. 

You can also believe this 



truck is built to haul a heavy 
payload— 1400 pounds of it. 
Even so, its 2-Litre, 4-cylinder 
engine delivers outstanding 
fuel economy. 

■ If you still 



38 27 find it all a 

tS J hwv mpg, fcS I m p* little hard to 



believe, we invite you to visit 
your Mazda dealer for a 
close-up look at the 
B2000 Sundowner, 

Seeing is believing. 



The more you look, 
the more you like. 
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Think you 9 
the lowest 

Think 





Eso 
20 

FfeTm 1 



_ i w Tt * 

regular or menfhuf 



Only 2 mg Tor 



W hy do you t hink your brand ts 

lowest? Because its ads say so? 
But other brands* ads are say- 
ing fhesame fhfng-that they 're the 
lowest in tar. 

Just where fs a tar-conscious 
s moker supposed to turn ? 

Weft, numbers don't lie. So 
we'ueput the tar levels of all these 
claiming-to-be-lowest brands Into the 
chart on the right. 

That way you can see just how 
much tar your brand has- and that 
there's one brand lower in far than 
any of the other “lowest" tars. 

Now is (be lau>esi 100s. Box or 
Soft Pack. And there's no cigarette tn 
any size that's lower in tar than Noux 
Do you want to know for sure 
that you're smoking the Ultra Lowes t 
Tar'* * brand? 

Well, there's only one- Now. 



BOX, BOX lQO's- less than 0.01 mg. "Ur". 
0.001 mg mealing. SOFT PACK 85‘s FILTER. 
MENTHOL 1 mg. 'W. D.T mg. mcoime, 
SOFT PACK 100's FIlTEfl, MENTHOL 2 mg. 
- «r", 0.2 mg.mcoiins.av. pet cigjrsiie by 
FTC method. 




Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous io Your Health. 




4 imi ■ i lt; ec 



re smoking 
tar brand? 
again. 



NUMBERS DON'T LIE . 

NO CIGARETTE , IN ANY SIZE, 
IS LOWER IN TAR THAN NOW 





SO S Dor 


85 


1 00 s oci 


100s ^ 


NOW 


Less lhan 

0.01 mg 


Img 


LflS (ftil rt 

0.01 mg 


2mg 


CARLTON 


Less man 

0.01 mg 


Img* 


Img 


5 mg 


CAMBRIDGE 


mart 

O.lmg 


Img 




4 mg 


BARCLAY 


Img 


Img 


— 


3mg 



All tar numbers are ay per cigar site by F TC method, exeepl tfie one asiarrstad H 
^vhich is av pur cigarette by J-IC Report May 01 




The lowest in tarqfa ll brands . 




~ Mist., / 






FLAT SALES CURVES HAVEIYT STOPPED THE imPORTS FROJTI DISHIHG 

up somE riEiu sHoujROom TEmPTPTJons. 



by Gary Witzenburg 



I i > it scenario that * htiny played ■ *1 it more ami morr in recent 
days. You gn down to your ini ported car dealer in check 
out ftS* new wares and you tmd not hint;. Well, 
may he not I’uahing. but not [he lull .selection con could 
have (mind there several months ajjia. 

Whai ' happening is I hat rhe import quotas >i'i 
>Ia panose i-ar^ art starting to take their toll 



L jmbofghini 




Countacb >4 on* 
oi Eh* nwfi e *oli£ 
imports For SI 30 COO. 
you tftould gri somflUun^ 
very, very *¥giic. 








Celico Supra 



To^dIg a alick 
C*rWt* Supra packs a 
double ow he^d^cam 
(uel-iniec'ed 2 . B- liter 
5pjl lhal pumps 1^5 lip 
l Type Supra. shown 
here oUh’h * e*|ra Ikjniify 
leal un/s such as riiqital 
ifli*ciroupc mslrurtpenls 
■irtd plush mlenor 





imPORK 




Detroit doesn't boo^t sales rather 

quickly. 

Happily for those of you shop- 
ping for an import* there is no re- 
striction on European imported 
cars. And the Japanese themselves 
seem undaunted by the regula- 
tions* They're grinding out new 
model after exciting new model- 
quotas or no quotas. 
There's no question that many of 
the new models are going to give 
the domestics fits. Toyota's new 
Celica and Celica Supra ate as 
good-looking new cars as you'll 
find this side of Turin. Volvo's Tur- 
bo is quick, comfortable and practi- 
cal, albeit at a price- There's a new 
Honda Accord* as well, and others 
that have a lot going for them. 
We've covered many of the new 
imported cars in previous reports. 
Several new models have been in- 
produced in recent weeks and. for 
B completeness, we've recapped 

■ many of the models we've 

written about in previous issues. If 
you're planning to buy a new car 
and you're considering one or more 
of the imports, we suggest you 



Mercedes 3B0SEC offers some unique 
touches, Ilka a heated area at base of 
windshield to keep wipers from freezing 
and an automatic seat-bell feeder. 



Nissan Stanza offers tremendous interior 
space and good fuel economy wrapped 
up Jn a slick aerodynamic package. It's 
aimed at the heart of ihe J-car market. 



Nissan Stanza coupe 
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Volvo OIT 
turbo wagon 



Honda Record sedan 



Volvo's Swedish brick is s wolf In th**p'a 
clothing. Addition of a turbocharger hat 
put muscle under the hood and handling 
has been improved to match it. 









— 
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check the information here and M 
in your back is sue* of PM Then 
go out and drive the ears at local 
dealers. There's no substitute for 
slipping behind the wheel and gel- 
ling si feel for the way a car drives, 
accelerates and handles. lt‘s not a 
had way to spend a Saturday after- 
noon, either, Here's the lineup, 
country by country. 



Datsun (Nissan) 

210 — Unlovely, but inexpensive, 
Dal surds best-seller has a 1.5-liter 
Four driving rear wheels through 
a four speed or five-speed manual 
or three-speed automatic transmis- 
sion in sedan, hatchback coupe and 
wagon . MFG version has a 1+4 -liter 
Four with live-speed manual. 

SIO^This fwd econacar gets a 
redesigned 1. 5-liter engine for bet’ 
ter economy Stnd performance, less 
noise and vibration for '#2i there 
are three-door sedan and coupe, 
ami five-door sedan models, alt 
with handy hatchbacks. 

Stanza— These all-new. fwd r three- 



Honda nas cloned lie new Accord m the 
image of BMW. Good ride quality, fuel 
economy and classy Interior has kept it 
one of the most wanted cars around. 



JAPAN 



IfflPORTI '82 



door and five-door, live-pas sender 
hatchbacks have a new, 2.0- 1 iter 
Four and standard five-speed manu- 
al or optional three-speed automat- 
ic. Space efficiency and excellent 
economy are the best features of this 
510 replacement, which is marketed 
worldwide under the parent Nissan 
name. 

20Q-SX— This Toyota Celica rival 
comes in sporty notchback and 
hatchback variations with new. fuel- 
injected 2,2-liter engine and stan- 
dard five-speed or optional lockup 
automatic. Nissan's vocal warning 
system is a new option. 

Maxima — With lowest priced mod- 
els and the Sid designation dropped 
for '82. Nissan's Maxima luxury 
sedan and wagon feature a choice of 
a 2,4-liter gas Four or 2.8-liter diesel 
Six with five-speed or automatic 
transmission. The unique, vocal 
warning system is expanded to in- 
clude key-in-ignition, low-fuel, door- 
ajar, parking-brake and lights -on 
messages. 

290ZX — Datsun's sportlGT car 
comes in two-seat and 2+2 varia- 
tions, with 2,8-liter Six, optional tur- 
bo and five-speed or automatic 
transmission. New for *82 are up- 
graded interior, vocal warning sys- 
tem, full-length side moldings and 
body-color bumpers. Styling and 
handling have suffered as ride and 
feature load have gotten more luxu- 
rious, but Turbo-2 performance has 
returned driving excitement. 

Honda 

Civic— Honda's basic car features 
fwd and peppy performance in 
three-door hatch, four-door sedan 
and five-door wagon body styles. 
Supereconomy FE version is new 
this year. In real-world driving, it’s 
been clocked at 48 mpg. 

Accord — Redesigned for '82 with a 
longer wheelbase, wider treads, im- 
proved aerodynamics, more interior 
room and new standard and optional 
features, the fwd, three-door batch 
and five-passenger, four-door sedan 
continue as the standard against 
which others in this class are mea- 
sured. The 1, 8-titer Four, five-speed 
and automatic transmission re- 
main. 

Prelude — Honda's sport coupe has 
a conventional trunk, unconven- 
tional looks and 2+2 (children only) 
rear seating. It features the fun-to- 
drive Accord power train and excel- 
lent fwd handling. 










15.000' 

17.455 

12,370 

13.290 
7.739 

14.499 

6,036 

10,900 

12.290 
7,995 



13.1 
9.1 
6,036 



20 , 000 * 

12 , 000 * 

7.159 



SUB CO I 

Dai sun 21 
Da t sun 310 
Dodge Con 
Honda Civic 
Mazda GLC 
Plymouth Champ 
Renault leCar 
Subaru 
Toyota Starlet 
Toyota Corolla 
Toyota Corolla Tercet 



COM PA 

Audi 4000 
Fiat Strada 
Honda Accord 
Isuzu I -Mark 
Mazda 626 

Nissan (Datsun) Stanza 
Renault 1 Bi 
Toyota Corona 
VW Quantum 
VW Jeltfl 



FULL SIZE 

nu Competition 



.1T/OT 

Alta Romeo Spider 
Alfa Romeo GTve 3 5 
Audi Coupe 
BMW 320i 
Datsun 200S 
Datsun 280Z1 
Dodge Challenge* 

Fiat XI /9 
Flat Spider 20DC 
Honda Prelude 
Lancia Zagato 
Mazda RX-7 
Plymouth Sapporo 
Porsche 924 
Porsche 91 1 
Porsche 944 
Renault Fuego 
Toyota Celica 



« C,| r«n,tnl»r 



Toyota Celica Supra 13,598 

VW Scirocco 10.160 



INTERMEDIATE/LUX UR V 



COMPACT 




Audi 5000 


13,665 


BMW 526e 


23,000' 


Datsun Maxima 


11,049 


Peugeot 506 


10,990 


Peugeot 504 wagon 


11,900 


Saab 900 


10,400 


Toyota Cresskda 


12,249 


Volvo DUGL GLT/GLE 


9,785 



LUXURY SPORT 



BMW 633Csi 36,995 

DeLarear 25,000 

Ferrari 309GT8r/30SGTSi 50.000’ 

Ferrari Mondial 63.939 

Jaguar XJS 32,100 

Lotus Esprit 40,000* 

Mercedes-Benz 380SEC 49,827 

Mercedes-Benz 380SL 39,961 

Porsche 928 39.500 



FOUR-WHEEL 

Audi Quattro 
Subaru DL/GL 



LUXURY 

BMW 7331 

Jaguar XJ6 
Mercedes-Benz 240D 
Mercedes-Benz 3O0D/ 
300CD/300TD 
Mercedes-Benz 300SD/ 
380SEL 
Peugeot 604 
Rolls-Royce Silver Spirit 
Sifver Spur 
Rolls-Royce Comlche 
Rolls-Royce Camargue 



35.268 



,160 
152.000 
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OUR 



subcompact 


BASE 

PRICE 


AMC Spirit 


85,578 


Chevrolet Chevette 


5,788 


Ford Escort 


5,462 


Mercury Lynx 


5.502 


Pontiac T10G0 


5.731 


VW Babbit 


5.990 


COMPACT 


AMC Concorc 


5.954 


Buick SkyhawK 


7,500* 


Buick Skylark 


7.427 


Chevrolet Cavalier 


7.271 


Chevrolet Citation 


7.109 


Dodge Omni 


5.499 


Dodge Aries 


5,990 


Ford Fairmont 


5.985 


Mercury Zephyr 


6,411 


OtdsmobiEe Firenza 


7,500* 


Ofdsroobite Omega 


7.308 


Plymouth Horizon 


5,499 


Plymouth Reliant 


5.990 


Pontiac J2Q0C 


e 990 


Pontiac Phoenix 


6,964 


FULL 5IZE 


Buick LeSabre 


8,774 


Chevroiei lmp.ua Caprice 


8,370 


Ford LTD 


8.312 


Mercury Marquis 


8.674 


oidsmobiie Delia 88 


3.603 


SPORT .GT 


Chevrolet Camaro 


9,000* 


Chevrolet Corvette 


16.750 


Dodge 024 


5.799 


Ford EXP 


7,337 


Ford Musiang 


6.345 


Mercury LN-7 


7,787 


Mercury Capn 


6,71 1 


Plymouth TC3 


5.799 


Pontiac Firebird 


9,000* 


INTERMEDIATE/LUXURY 


COMPACT 


Buick Cenlury 


8.980 


Buick Regal 


8,712 



CARS 



Cadillac Cimarron 1 2, 1 8 1 

Chevrolet Celebrity 8, 7 1 2 

Chevrolet Malibu 8,536 

Chevroiei Monte Cano 8,576 

Chrysler LeBaron 8 , 1 43 

Chrysler Cordoba 9,197 

Dodge 400 8,043 

Dodge Diplomat 7.750 

Dodge Mirada 8.619 

Ford Granada 7. 1 26 

Ford Thunderbird 8.492 

Mercury Cougar 7.983 

Mercury Cougar XR'7 9.094 

Oidsmobite Cutlass 3.712 

Olds mobile Cutlass 3.538 

Supreme 

Qicfsmobile Cutlass Ciera 8.847 
Plymouth Gran Fury 7,750 

Pontiac Bonneville Model G 8,526 
Pontiac Grand Prta 8,333 

Pontiac 6000 8,729 



LUXURY SPORT 

No Competition 



LUXURY 

Buick Bectra 11,713 

Buick Rlvlena 14,272 

Cadillac deVilte 15,249 

Cadillac Eldorado 18,716 

Cadillac Seville 23,433 

Chrysler New Yorker 10,701 

Chrysler Imperial 20,938 

Lincoln Town Car 16,100 

Lincoln Mark Yi 19.452 

Li ncofn Continental 2 1 ,302 

Dldsmcbile S3 12,116 

Oldsmobile Toronado 14.462 

FOUR-WHEEL DRIVE 

AMC Eagle e.719 

AMC Eagle SX/4 7.451 

AMC Eagle Kammback 6.799 



■’irricc-atB ss-l'ffliwd pnce 

AJl pr ices we V fwc-Oocr base as & 

iSil gnb¥5 indtMfefl 



Isuzu 

1-Mirk — America's newest import- 
er enters its second season with 
expanded availability of the solid, 
but outdatedi I-Mark rwd coupes 
and sedans. Their major virtue is a 
sophisticated and highly efficient 
optional 1,8- 1 iter diesel engine. The 
standard gas engine also displaces 
1.8 liters, And lour- speech five-speed 
and automatic transmissions are 
available. 

Mazda 

GLC— Tough, fwd, econoc&r com- 
petitor debuted a year ago with 
angular good looks and strong, but 
thrifty, 1.5-liter Four coupled to 
either four-specd h five -speed or au- 
tomatic transmissions in three-door 
hatch, five-door hatch and four-door 
sedan variations. The GLC wagon, 
though, is still conventional rear- 
wheel drive. 

626 — The mid-range rwd coupe 
and sedan are aging gracefully 
and hardly seem to need the over- 
haul they + re scheduled to get for the 
p 83 model year. Five-speed with 2.0- 
liter Four is standard and automatic 
is optional. 

RX-7 — It gives terrific perfor- 
mance and sports-car value with 
Mazda's unique rotary engine and 
five-speed or automatic transmis- 
sion, Fuel economy and handling are 
much improved over past models* 
but the RX-7 is still a little "tail- 
happy 11 when cornered at the limit. 

Mitsubishi 

Champ/Coll— Imported by Chrys- 
ler Corp- and marketed through 
Plymouth and Dodge dealers, Mitsu- 
bishi's fwd econoears offer state-of- 
the-art styling, performance and 
economy with choice of 1.4 or 1.6- 
liter Fours and automatic* four- 
speed or unique "twin-stick" (four- 
speed plus high/low range) manual 
transmissions. The five-door hatch- 
back model joins the three-door 
hatch for "82. 

SapporolChallangtr— Plymouth 
and Dodge versions of Mitsubishi's 
handsome rwd sport coupes, rede- 
signed a year ago p have a 2.6-liter 
Four with silent-shaft engine bal- 
ancing and choice of five-speed or 
automatic transmissions; 

Subaru 

DUGUGUF — Beginning with a 
price-leader base hatchback and: ex* 

fPfa a 
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We connected our test equipment and 

let a test record spin to sound out the latest 

medium-priced phonograph cartridges 



by Hans Fante! 



PM 's iough test of 
O rmi hi-fi cartridges 



on (a up nm tot PM IvKt 
Conur^l-fnj CilF|FP 0 ^«f it 

*opk oul 
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Spirited, sunshine 
motoring is back— 
brought to you by 
the folks you thought 
were down and out. 

by Gary Witzenburg 

I j i i h - ■> " .r t ,| ( 
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HIGH-TECH 
TREASURE DIVERS 
ROB DAVY JONES 

Technology born in undersea oil liekls 
opt >ns .1 hoi guest for deep salvage 
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PM OWNERS REPORT: by michael lamm WEST COAST EDFOR 

CADILLAC CIMARRON 



Strong Caddy image, say owners, 
but the engine's a weakling, 





' Ik teJiftslno. 

ff'/ue/i' ol 
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MICHIGAN eLGCTRQNEtS TECHNICIAN 



tts # fan jo drive 

CALIFORNIA PHYSICIAN 



FLORIDA ATTORNEY 



I t’s easy enough to be critical of Ameri- 
ca's only subcompact luxury car. Sev- 
eral automotive magazines already have 
itemized Its shortcomings, when com- 
pared to the Imports It s challenging And 
people in car merchandising pretty much 
agree that Cadillac Div r (in general) and 
the Cimarron (in particular) have two very 
hard rows to hoe in America's changing 
auto marketplace. 

Still, the Standard ot the World has nev- 
er been bashful, and Cadillac ads boldly 
pit the new Cimarron against the likes ot 
the BMW 3201, Audi 5000, Volvo GLE and 
Saab 9005. How well does the 1082 Cim- 
arron really stack up against such formi- 
dable competitors? And how does Cadil- 
lac's J eer come off In the eyes ol actual 
owners? 

To find out, we mailed questionnaires 
to 1.000 Cadillac Cimarron purchasers 
across the country. Their tabulated an- 



swers brought several surprises, but 
showed us that, by and large, Cimarron 
owners like their cars and consider Cad- 
illac's haute couture combination ol size 
and elegance a total success. 

Firsi, the surprises. Surprise No. 1 




Driver gets royal treatment, with handling 
the beet thing about the car, say owners. 



came When we learned that (in our sur- 
vey, at least) well over half of all Cimarron 
owners are more than 50 years old. 
That's quite a revelation, because Cadil- 
lac had hoped the Cimarron would reach 
out to a much younger age group Cadil- 
lac needs a pool of more youthful Cimar- 
ron buyers who will evenlual ly grad u ate to 
its more traditional models. 

The second surprise has lo do with 
attracting new buyers of all ages to Cad- 
illac— buyers who hadn't been with Cad- 
illac before. Cadillac needs conquest 
sales. Apparently, conquests aren't hap- 
pening either, because a third of lha Cim- 
arron purchasers we queried already 
owned Cadillacs. 

And the third surprise came at ihe and 
of our survey, when we asked whether 
owners would buy another Cimarron the 
next time they needed a new car. A little 

fPteasa tu/n to o jss. I M> 
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A NATIONWIDE SURVEY BASED ON 939,055 OWNER-DRIVEN MILES 




CALIFORNIA ENGINEER 



toA&MAptU 






NEW VdRK RETIREE 



What do you get tor $12,131? 

(is no secret mat Cadillac s Cimarron snares all basic body 
and iradiartieaf component with GM's oiher two J-cars, me 
Chevrons Cavalier and the Pontiac J-20O0- Sedan versions, 
of those two cars, though, Oat lor $7,541 aod $7,557, respec* 
lively . So what does Cadillac give iis customers ifiai the Oth- 
are don't? 

Leather upholstery, leather- wrapped ssecring wheal, paw* 
er steering, added sound insulation, vented brake rotors, 
tungston halogen headlamps, specific suspension calibra- 
tion, alloy wheels, slain le£s-sieol exhaust system, airtondt- 
tioning. AMFM storeo with four speakers, eiectnc remote 
minors, matcTtod sioel belied radial tires, plus a ceriam 
amount oi hand-firH$hLng and special attention to paint and 
trim. 

In all. if you total Ihe Ci matron sexlras. you'd pay about the 
same fox a similarly equipped Cavalier or J-2OTO. 

The Cimarron was inltoduwd wilti The 1 .0-Eiltf {1 >2.4-cg.- 
in.) pushfad transverse Four and X^car-derived lour-speed 
tm-ns&iis common. to an J <ats, This yea t it will get a new 
2, (Miter mill and two-speed sliefc for a little more of ihe per- 
Original 1- 8-lfter Four Is disappointment, but 82 buyers gel oho mill, formance it should have had if cm the beginning. 
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PM's pick: 
New boats for '82 

Fuel cost has not cut off the growth 
of high-style, high-performance craft. 

by Bill McKeown boat inged[ tor 




Rotvert Hammond s Ifi-fool Contender V-1&&0 XL a now runabout MewosUrom Baja Boats mourns 175-hp outboard, Many perform 
model lor 3?. htgh style and pertormance are features o! Hammond anco design innovations si erf on the We Si Coasl. as Ihis stream - 

beHts whitd f ide on a deep-V hull wrlh stemdrive of Qutboafd lined no-windtomijn. ski -boat look iflus [fates 






tighter, more efficient und move i 
worthy craft needing toss fuel or 
windpower to puah them are being 
built. 

Marine aluminum, with its high 
etrength-lo-weight ratio and resis- 
tance to corrosion, appears to be 
becoming more popular again. 
Synthetics such us Kevlar and 
materials that use fewer petroleum 
derivatives, are being tested - 
though they are still expensive, 
signers continue to look for way; 



shape a hull so it moves through 
the water with less resistance. 

1b provide the power. Outboard 
Marine is introducing prototype 
Evinrude and Johnson VS outboards 
reported to be the most po werful ever 
produced As in the past, they are 
baing tested first on the racing 
y, and inboard 
adapted from the new, 
r, automotive blocks are 
along improved fuel 
are am- 






Efeoatmen haven’t let higher prices 
19 shut down their favorite sport. 
New models announced for introduc- 
tion this spring show that builders 
are anticipating a lot of action afloat 
this coming season, Wove picked 
come of the new model * we th i rilt wit! 
be trailing a big wake this year First , 
though, some of the trends. 

ftewerboets still outsell sailboats, 
in spite of predictions that pleasure 
boatmen might all switch to sail- 
craft, where the wind is free. Instead, 



Grumman's aluminum 5 0, 17-1 ortate-r, designed by Du Tour Wing Holds record for lirsJ sailboard 
Bill SI law gels, a deepen V-boltom and provides £ around Capo Horn 137 miles m 34 hours 
softer ride tor fishermen enjising lather otlshoro Sailboards are lasT^sl growing of All desFgns. 




Silverlmes lE-lool Scrambler GH Tealures 
f^kod windscreens and I he look of speed com 
Dined with open bow-rider convenience 



Cruiser s Series 111 VeeSporl 26 Special Edition 
from Mirro has a Jim Wynne Irberg-la&s hull &nd 
a ipoilor (bat styles Ihc helm position 
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Fisher Marine Marsh HawX V aluminum 
16-focter bate boat comes kn Hire* 
models that can mount up to 70^ 
hp outboard motors- Ail convert 
easily tor water Akitng. 

ploying turbocharging to boost pow* 
qt without adding much to size and 
weight Because of high compres- 
sion p contained by their heavier 
engine blocks, diesels still weigh and 
..cost more than gasoline engines of 
similar power, but claim dependabil- 
ity, fuel efficiency and longer life. 

Bringing down boat weight with- 
out losing hull strength has always 
been a way to cut fuel costs and get 
more nautical miles per gallon. 
Foam and balsa wood cores are being 
used in fiberglass layups to provide 
structural framing and stiffening 
without adding poundage. 

Hull shapes are changing, too. Ide- 
ally, a fiat- bottomed hull would 
plane with least resistance as it slid 
across the surface of the water. It 
would pound dreadfully* however, 
once any waves came up. Ideally, a 
deep^V hull would cut through 
waves for a smoother ride- It would 
be difficult to power up and across 
the top of the water, however, so 
that it was planing on the surface 
instead of displacing and plowing 
water out of the way. So, this year's 
pleasure hulls have compromise 
lines — bottoms with enough for- 
ward vee to cut the waves, and fiat- 
ter surfaces aft to reduce rolling and 
lift the hull on plane. 

Good length -to- width proportion 
in smaller craft is influenced again 
by the eight-foot-beam restriction 
for trailered boats, You can tow a 
boat to water as long as it is leas 
than eight feet wide; any wider, and 
it requires a special highway permit. 
As a result, most trail erable craft 
will be less than 2& to 30 feet overall, 
but in that range now are a number 
of family cruisers with cabin accom- 
modations for overnighting, open 
offshore outboard and inboard fish- 
ing machines, and some high-speed 
sport craft. 

For high performance, marathon 
ocean racing has been a major influ- 





Supercai 17, from the ttutilhults Otv. of Boston Whaler, h» already won titles as a 
high-speed performer WTiater also builds 15- and 20 loot Supercat models. 




Rally Sport 20-fooler, the pleasure model of the aueceeaful Baker 
deep-V tecer, mounts a Suzuki 140 here, can take 300 hp. 
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Glaatron Aventura 107 etemdrtve i 9-fool cabin cruiser Is new 
addition to Its 30-boat line for the company's 25ih anniversary. 






Hanger 62-E. a tr alterable 22-loot, open-water offshore fiahermdn wWh self-hailing cock- 
ptf and high and safe freeboard,, it new addition to a famous line of baas boats. 



cnee, with many boats today derived 
from the Formula, Donzi, Magnum 
and Cigarette speedsters developed 
by Miami's Don Aronow. Welkraft's 
extensive line is now topped by Scar- 
ab sport models that can handle out- 
boards, sterndrivea and straight in- 
board power for offshore running, 
Chris-Craft, with a new parent com- 
pany, also will feature offshore per- 
formance designs. 

Baycraft has divided its lines into 
small, fast Sport boats, Trophy mod- 
els for fishing. Family boats that 
include cruisers, Explorer? with a 
trawler influence and Yachts for 
luxury cruising. There are 45 models 
ranging from 14 to 68 feet in power- 
boats, 18 to 42 for aailcraft. 

Glastron has a EO-boat line of fam- 
ily boats, fishing models, runabouts 
and Glastron/CarUon sport boat? to 
celebrate its 25th anniversary in the 
boat businessn Typical of today's 
market demand is the V-197, an 18- 
foot, 8-inch stern drive cruiser with 
cabin and two V- bunk a forward, and 
enough speed for water skiing. Stern 
boarding ladder, galley, head, and 
canvas to enclose the cockpiL are 
among the options. 

Starcraft will have a new, 25 -foot, 
all-aluminum cabin cruiser in its 
line, with fishing and/or weekending 
capabilities. 

Trojan now has center console 
open fishing models that are 20, 22 
and 26 feet long, plus an impressive 
new 10-meter cruiser. 

For flashy color in hull design, 
new models from Hydrostream, 
SI eekcrn ft. Water b i rd , Check m s to 
and Baker attract attention. For 
styled interiors, the look is imitation 
leather to give an expensive sports- 
car appear an ce + 

M^jor development in sailcraft, of 
course, will be the breakout this 
year of the sailing surfboards. In 
addition to the origin al Windsurfers, 
there are a great many other 
choices — even an inflatable is avail- 
able— and late in the year Coleman, 
builder of the Hobie Cat, is expected 
to enter the field, This year will see 
more ways to go afloat — with or 
without an engine for power. PM 





Sea Nymph SS-170, Sea Sports 17-fool howrlder, powered here Old Town 1 ! Penobscot model Is ABS plastic. Oldest of the canoe 

with a Mariner 60 outboard. Is Mulshed In slick -looking aluminum. builders also uses fiberglass and Kevlar In addition to mod, 
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New beats that 
are easy to take along 

Minis that cartop or ride a trailer for easy towing behind 
a compact provide iow-cost tishing and runabout action 



S mall, light, multipurpose craft 
tire taking over man y of the 
activities that used to belong to the 
big boats. They're bringing i along 
new advantages — and problems. 

VouVe likely to see them tirat on 
the highway, riding bantam-size 
trailers or secured to the tops of 
some of the smallest cars. Once dock- 
side, they launch easily. Lifting the 
boat off the trailer, down from the 



car roof, or unpacking it from a 
trunk, can be a one^ or two-man job. 

Hauling out is equally simple, and 
a back yard p garage ceiling, base- 
ment or attic can the boatyard for 
storing a miniature rig. Light and 
strong aynthetifs—sonie an out- 
growth of the space program —plus 
aluminum, plywood and lowmiainte- 
nance fabrics, an* making possible 
the new little skiffs, runabouts L 



bassboats, canoes, johnboata* sail- 
craft and inflatable^ Most are light 
enough to plane over the water rath- 
er than pound through it, powered 
by small, Versatile outboard motors 
that provide good speed because 
they have fewer pounds lo push. 

Choice of today's small boat, how- 
ever* can be more critical than pick- 
ing a larger one. Price is impor- 
tant — you still get what you pay 




Soper F-ktr by Loon American i^.-m 
t'ajy-KH&W te fooler E 1 1.9 E Ktc-* 
Willi 75 hp Ms an S3Q pouml 
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Mi m nimbcmh come mi $ i £C£ a compact c.ir 
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New CaHeton from Old Town, a 78-pound 
1 (Mooter Of Royallte, comes as a semWdl. 



for— and a design that lets waves 
wash aboard over low sides is no bar- 
gain at any price. A good inflatable 
isn't a swimming-pool toy and costs 
as much as a conventional type. 
Fold-ups are clever, but should be 
tested first. Overloading, overpow- 
ering or o V£r steering a mini is espe- 
cially dangerous. Convenience, in a 
small hull* is less important than 
seaworthiness and safety. AM 




Some in Inti can mouni An Ward or outboard power option s. two sealer Sundance wm 
50-hp Arctic Power jet (foreground) or 35-h p outboard (background) can do 30*plus mph< 




Six economical ways to power one lightweight canoe 



with paddles; in traditional fashion, muscles glide you along. Ftaclig canoeists feel the 
Ugh!, laminated, angle-blade models give a more sustained thru si and speed. 



T he canoe- America's oldest boat de- 
sign — may also be the most versatile of 
today's Fow-energy performers 
Tests with a 17-laot, 75-pound alumrnum 
Grumman fined with e variety of standard 
accessories, showed iftal there are at least 
ism ways to push il along with minimum fuel 
expense and elbow grease 
For paddling, the new angte’blades fa- 
vored by racers were used. Rdlng proved 
easy in the stable hul l Rowing supplied even 
more speed 

An etectac motor eased l he hull along 
silenily, and Mercury's 3.6 outboard added 
lip. For sailing, Grumman’^ new taNet dg 
boosts performance. 




With pole: Pushing requires stable hull. With electric mill; Silence Is golden. With ■ sail; Now til! rig adds push. 









For sail or power, the modem 20-fool Fearing Design Sloop (above) from Sutton* 
Bay. Mich., and the 21 -fool Hacker Special racer (right) by Ace Speedboat, Ames- 
bury. Maas., are up-io-dete craft in the time-honored wooden-boat tradition. 



They're still 
building them 
of wood 



Restorations and replicas are bringing 
glowing old favorite boats back afloal. 



by Bill McKeown &oahmg editor 



P leasure craft constructed of 
wood are not becoming ex- 
tinct. after all A look around 
almost any harbor this spring will 
show they may not even belong on 
the endangered list. The boom in 
fiberglass and meUl boats of the 
last few' years was supposed to 
replace them all. with plastic 
hulls popped out of molds and alu- 
minum shapes formed by ma- 
chine. It hasn't worked that way* 
Boats built from trees are not 
about to take over the sport 
again, but it looks like they're 
hew* to stay. 

Looks are the primary reason. 
Wood has a warmth of color and 
texture that is seldom duplicated 
by other materials. There is a 
glow to the finish Of a well-built, 
well-maintained wooden craft 
that earl resemble the sheen of 
fine furniture. Part of the appeal 
to experienced boatmen may be 
the knowledge of the hours of 
effort and craftsmanship that 
go Into "bright work 31 — that un- 



pointed , transparent finish creat- 
ed with coat after cost of varnish 
that lets the grain and character- 
istic color of each wood show 
through. 

And then there arc the classic 
designs of the past^-the skiffs, 
guide boats, racers, runabouts* 
duck boats , can oea „ pa ntg and sail - 
ing craft of every she. Some are 
valuable rebuilt and restored an- 
tiques that now are being appre- 
ciated once again. Others are new 
replicas which faithfully dupli- 
cate the fine lines of Lhe originals, 
THp antique-boM collections of 
the shipyard museums at Clay 
ton, Mystic Seaport. Conn rJ 
and elsewhere attract more visi- > 
tors every year. JK 

Final proof of the wood-^^fl 
boat renaissance comes 
at the wooden boat in- V 
the -water festivals, pa-^^ 
rades and shows that are 
now yearly affairs at Port 
Townsend. Wash.. C-ayton, N.Y., 
Mystic, Conn.* and Newport. R.L; 
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The rt*»lc oU 
Selling Sijf.-I Dory 
(lop) is allll bull! 



by towel! a Boot snop m 
Amaftbory. Mw, ■ com perry 
^ - that mu founded inlTM *111) 

may be the In the country, 
fh# H4oetat can ba roared, or aallad 
arlth a eliding guitar rig. Thtmanaalj 
ahown la Irom Fortune of Falmouth, KsaO- 
Whitehall wtlh warm brighMOffc (above) la 
etrenborger, boaribullder oi Oakdale, Conn. 
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Wooden craft, crowding the h.«rt»r ai New- 
port. H.L. show tJic popularity of tti* type. 



here you can walk the docks for 
hands-on inspection of classics* at- 
tend classes in do-it-yourself ship- 
wright skills, and watch famous 
craft cruise the harbor under power 
and sail. So fno specialty yards can 
now- build to order or restore boats, 
and the success of Jonathan Wilson's 
magazine. Wvodeu.BaQt r in Brooklyn. 
Me,, confirms the trend. 

But while the best of modern 
wooden heats can look exactly like 
the bewt of yesteryear* they fortu- 
nately are not the same, Some of the 
synthetics and chemicals that 
threatened to re^Jace woodcraft are 
now' giving new life to the material. 
Wood's ad va nt ages. a s a boat bu t Id i n g 
tn ater i al — b u oya ncy . appe a n\ nee , 
comparative ease of carpentry — 
have always been balanced against 
its disadvantages in a marine envi- 
ronment. It conics in small pieces, 
expands, and contracts* absorbs 



water, splinters* and is susceptible 
to fungus diseases and marine bor- 
ers, Now there are some cures. 

Plywood p of course, provides large, 
strong sheets that can supplant nar- 
row planks, Chemicals wtich as Cu- 
prinol can give wood resistance to 
dry rot fungus, Great Ktrengthi du- 
rability and stability can result from 
treatment* such as the wood opoxy 
saturation technique* Know n as the 
W'E.S/Fp System, it has been devel- 
oped by the Gougeon Brothers Boat 
Works in Bay City* Mich. Fiberglass, 
applied with a transparent* no-pig- 
ment resin, can cover a hull or deck 
with an almost invisible shield that 
adds strength and resists leaks. 

Even with the- rising cost of petro- 
leum-bused resins, it p a unlikely that 
plastics will price themselves out of 
the boat-construction market. But 
it's good news that the future looks 
bright again for wood afloat. IN 









In mlorqUon and construction shop he 
M ystic Seaport, a firmgtley Lakes rowing 
canoe takes shape (left). Rangoly GuWe 
Boat (above) Is built to classic lines by 
R.K.L. Baal works, Mt. Desert Island, Me. 



YOU CAN BUILD YOUR OWN— WITH WOOD 



■^hera is a romance that surrounds a 

I wooden boas, whether it's In me 
shop or out on the water, and building 
one y our sell can add to this pleasure 
Wood i$ relatively cheap to buy and 
easy to work, glue and fasten. It can be 
very forgiving, and. instead of becoming 
obsolete in this age ol high technology, 
it has adapted itself in remarkable ways, 
it feels good, it smells good, and boat* 
building with it can bring much satisfac- 
tion. 

There are two ways to build your own 
wooden boat: You can work with, a set of 
plans and a pile of lumber, or Irom 
instructions and a kn ol precut pieces. 
Plans and kits are available for anything 
from a lightweight canoe to a heavy 
cruiser, from an oceangoing ketch to a 
globe-circling catamaran. And if that 

FV ptoU> Bill HatfOKt 



isn't enough, there Is a mail-order 
marine accessories industry with the 
tools, gear and fittings necessary to pro- 
vide you with abundant choices 

If you've never built a boat before, it 
may be hard to understand the work 
required, and there are probably unfin- 
ished boats in basements everywhere. 
With the nght guidance, however, any- 
one can do it. You just must determine 
first what you want from the final result, 
from the project itself and from your own 
skills 

If plans and and a pile of lumber strike 
fear in your heart, consider the plywood 
kits, with their many levels of materials 
and designs. Before you plunge in, 
absorb as much of the available litera- 
ture as possible. A good starting point is 
The Boatbuilder's International directo- 



ry. S5 from Box 519. Friday Harbor. 
Wash. 96250. It covers sources for boat 
designs suited to amateur construction, 
kit boat manufacturers, engine manu- 
facturers, sail makers. and suppliers of 
books, hardware and accessories, it sa 
source book of where to contact the kit, 
boat makers that can provide the cata- 
logs and brochures you may need. 

With these in hand, you can narrow 
down your choices. Keep m mind that 
kits usually are only slight modifications 
of existing successful and traditionally 
constructed types Most designs of 
standard craft can be modified to suit 
plywood construction Plywood cannot 
conform to a compound curve, but han- 
dled property, lined carefully and fin- 
ished patiently, it is a very satisfactory 
i reflag? 
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A YEAR OF RM OWNERS REPORTS: 



OWNERS OF * 81 s STILL GIVE 
IMPORTS THE EDGE 




Toyota Starlet (Sept., page 
94) was favorite of gwnirs. 



by Michael Lamm 

WEST COAST EDITOR 



W ithout a doubt, Toyota 1 * ultra- 
thrifty Starlet, walked away 
with our Owners Report champion 
ship of 1981. 

When we looked back at all the 
cars we surveyed last year, it sur- 
prised us not at all that the Starlet 
ended up logging last season's bust 
fuel mileage (34.7 mpg in the city 
and 42.6 mpg on the highway), Bui 
the jolt came when, of the dozen cars 
we buttonholed owners about dur- 
ing 1951, the Starlet also won honors 
for workmanship. It recorded the 
fewest mechanical problems, and an 
overwhelming majority voted the 
Starlet fc4 the car I'd buy again. 1 ' 
That's quite a testimonial from the 
thousands of owners we queried in 
1931. 

Thus, the Starlet proves once 
more that a car doesn't have to bo 
expensive to be good. 

Haw our Owners Reports work 

For those of you who aren't famil- 
iar with our Owners Reports, here's 
the way they work. We choose 12 to 
14 new cars each year — usually 
those that are most changed — then 
we ask owners questions about 
them. We Send questionnaires to 
1,000 registered owners in as many 



states as possible. R.L. Polk, the 
automotive statistical service in De- 
troit, does the actual malting. 

Owners give us information about 
all aspects of their cars — everything 
from what attracted them initially, 
how they like the vehicle, what they 
dislike about it, whether the dealer 
takes good care of them, how they 
rate comfort, workmanship, service, 
and the like. We also ask them to 
record fuel mileage and mechanical 
problem a, and to tell us what 
changes, if any, they might suggest 
to improve their cars. 

Once the questionnaires come 
hack to us, they're tabulated by com- 
puter. These data* along with the 
completed questionnaires^ are sent 
to our West Coast Editor, Michael 
Lamm, who does the final writeup, 



*\ * . as objectively*" he says, "as pos- 
sible." Meanwhile, we've photo- 
graphed each car and familiarized 
ourselves with it. 

PM began publishing Owners Re* 
porta in 1951. Those first surveys 
were conducted by the late Floyd 
Clymer, whose books on automobilia 
are still being published and are, in 
fact, legendary. Later in the 1950s, 
the Owners Report series was taken 
over by Auto Editor An Railton, 
who subsequently became vice pres- 
ident of Volkswagen of A meric a. The 
methods established by these two 




Dafeun 20QZX was, In Fefruary, page 12B. 



innovators are still in use today. 

Owners Reports, we feel, have the 
unique capability of drawing out 
hottest and thoughtful opinions 
from people who’ve really lived with 
their cars. Unlike conventional road 
tests (which we publish in our mag- 
azine), Owners Reports can get 
deeper into specifics. It's our conten- 
tion, for example, that the fuel-mile- 
age figures we get by averaging 
real-life responses from hundreds of 
drivers is nearer reality than the 
EPA's rather questi on able laborato- 
ry test numbers. 

Cars weren't pitted one against 
another, so these results haven't 
come from any sort of direct compe- 
tition. Rather, the figures mirror 
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WHY DID YOU BUY THIS CAR? would 

(Answers In perce dagos) YOU BUY 

ANOTHER? 
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Their shapes are the most sensuous ever 
on mass-produced cars from a Detroit automaker, 
and they've got handling to match, 



IT - 7:J> and it 's film k shiny 

block — as the paint u 1 1 in 

[ he hrmUni: Arizona sun beating 
down r in (iM < \Uisu Proving 
fire mad. 

I jump In and ease l he car 
toward the mad course set i l p Ibr 
(his press preview ol the 'H2 
rfievroleis. I stop the car on a 
long, straight stretch, lock rhe 



brakes with rm leir Inf it, re\ The 
iwm ( mss ram. Kiel -imec -ted ^ K 
with m\ right, and lei it happen 
Snddenh I 'til jammed hack 
into l lie [orm- it i ing seal, I lie 
rear wheels spinning and nmuk 
ing and the car fish la ding all at 
the same lime. I correct the 
steering, feeding small inputs to 
keep the car fin track. The spin 



n mg and smoking tires linrilk 
hue and I gel rammed back in 
lot he seal a second 1 1 me 

I'ilialK i he lat h hits ."►£ h i 
rpm and it’s lime In -lull. A 
small jnisli on the auto trans 
selector lever and S 'm in second 
gear. Again, the tires break loose. 
Th is famaro just won't quit. 

A smooth left-hand turn looms 































N&w FErtibird ircrll) And 
C smatQ (b*Fow) c*n truly 
be liirofod lo /oui own 
n*ed* And dftittt: 
Perform A net IcvfrU range 
Irom pok«y with b«t« 
ooupM and four-cylindor 
engines, to- punchy wllh 
llrdtjrtsthifig* 22Gs and 
Tffims Ami pa^kinq fuel- 
mjtctftd 305 V3s, 




y 



. i head and 1 dive down inward 
l ht’ iipos. Tiie 7 . 2 W takes a set, 
then digs in and just careens 
through the corner, tires biting, 
sway bars working and lilt 1 chas- 
sis sucking up and spilling mil 
Mesa asphalt as Iasi a> I can 
push the car down the course 
This thing just llai works, ;is 
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Cabinets 
tobuidforyour 
eat-in kitchen 

When you enlarge your kitchen, you 
can visually connect the new to the old 
with shop-built cabinets that match 

by Harry Wicks home and shop eoifoa 

B y now. everyone knows that American home- 
owners are staying put and improving: what 
they already own. For some, home improvement 
may mean adding; a bedroom in the attic or base- 
ment. To others, a new family room may be 
needed. For many, there is a need to create a big- 
ger kitchen and possibly, an eat-in area in that 
room. 

We enlarged t he kitchen shown by knocking out 
a section of an exterior kitchen wall after relocat- 
ing several appliances. We built new cabinets 
which matched the originals in the existing kitch- 
en, thereby creating a Smoot li visual transition. 
And we covered the walls with rough-sawn plank- 
ing and fitted the ceiling with false beams to 
achieve a country look. 

The room s designer, Shirley Rogendahl. AS1D. 
also pulled the rooms together visually hy using a 
careful combination of colors. For ease of applica- 
tion, she chose the latest paints from Pittsburgh 
Paints' Design aColor System, For the colors used, 
see the list on page 103. 




Old tabid, Ireanened up with gfosay-lIniaPi 
lalax-alkyd palol, la n«w dining canter. 



Adding a room 

Once you've decided upon the location anti size 
of your addition, you must determine whether the 
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Dining arw& wit CTHlld bf 
rorranring thti outer Idttfffll 
wall and building an adtfi- 
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n*te W4 mada to maich 
tho*® in thp kiteMti, 
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Building the cabinets 



I f your kilch en Is large enough lor cook- 
ing. but lacks the space lor family 
breakfasts and lunches, the room shown 
Is one way to solve the problem Its walls 
were skinned with rough-sawn plank- 
ing— brand-new stock from ihe lumber- 
yard — which was coaled with paint to 
achieve a barn-board effect. {Using solid 
wood on the walls also makes it easier to 
hang the new wall cabinels.) 

The beams overhead are false (hol- 
low), installed over furring strips that are 
nailed lo the joist undersides. 

PM' a cupboard 

As can be seen in the drawings, the 
cupboard is built in base- and wall -cabinet 
modules. No exotic woodworking tech- 
niques are used here; the cabinels are 
built using the straightforward methods 
employed in many cabinet shops. 



Use while glue throughout for all join- 
ery. Since you're working with pine stiles 
and rails, you can secure joints with fid 
and fid finishing nails. The nails should be 
set and hidden with wood filler When 
nailing near a board end, prebore a head 
hde to avoid splitting the wood member. 

We suggest you build the cabinets in 
your shop, then haul them to your new 



room for installation. Install tha cabinets 
by securing them to wall cleats nailed to 
wall studs. Be absolutely certain that you 
build the cabinets in your run with a 
“scribe." A scribe Is simply an over-wide 
outside si He. Thus, the stile that abuts the 
wall should be cut and Installed on the 
cabinet so that rl extends about 2 in. 
beyond the cabinets side. This extra 
material can then be scribed to the wall, 
using a divider to ensure a perfect tit. If 



MATERIALS LIST— UPPER CABINET 
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DETAIL OF DOOR RAIL AND STILE 
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there's any gap between the end ol The 
cabinet run and ihe wall, conceal it with a 
narrow molding, 

Painting the cabinets 

Though it takes a little more time, it’s 
belter lo paint the cabinets alter Ihey are 
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up. This way, you can paich, sand and 
conceal any damage that may have 
occurred during Iher installation To 
speed the job somewhat, however, apply 
ihe prime coat of paint while the cabinets 
are siill In the shop, 

Painling the two colors on the molding 
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detail (bead shape on door fronts) Lakes 
both time and a steady hand. 

These accent colors should be added 
after The cabinet has been painted and 
you have allowed ample time for it 10 
dry. 

To avoid wavy lines, use masking tape 
on both sides of the matting detail Make 
certain thal you press down The edge 
securely so the paint won't bleed under- 
neath 
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6 lathe chisels you 
can make from soap 




You create this handsome 
set of turning tools using 
worn files and hardwood. 



by Ralph S. Wilkes 



A ccording to recent catalog 
price*, a good woodlurning 
chisel now costs $10 and up. Howev- 
er, for o fraction of the cost* you can 
rnnko a set of these lathe tool,* that 
will serve tho same purpose nnsl hold 



Finished woodlurnrng chlsets 
(left) ar? made Trom scrap 
hardwood, oid files and cop* 
per lublrvg. Tuts were used 
ic cut the second set of chisel 
handles (above). 



hand, ( l prefer ft finely long handle — 
the onoa in the photos ure 10 in. 
long— because I think it inm-ascs 
my control ever the chisel.) 

It's beat to turn the handles with 
all the waste on the headstock end 
as shown. This permits occasional 
removal from the Inthe so the fer- 
rule can be test-fitted. 

You may be able to find ready- 
made brass ferrules in your local 
hardware store, but I found that cut- 
ting Y^in.-dia. copper tubing into 
in -long pieces works fine and gives 
the chisels a distinctive handmade 
look. Use a tubing cutter to ensure a 
neat cut and ream the inside edges 



a cutting edge almost as lung as the 
expensive ones. AH it takes is six 
worn-out files, a seasoned chunk of 
hardwood and a short piece of Yi-in, 
inside diameter copper tubing. 
Begin by selecting some reason- 
ably straight-grained hardwood 
such as maple, beech or hickory for 
use as the handles. My material 
came from a firewood pile, but you 
can buy 1 Vlt-in.- thick hardwood stock 



at most lumberyards in your area. 

Cut this stock into six pieces that 
measure 1 Vi x 1V4 x 12 in, long. Then 
either look at pictures in a tool cata- 
log to find a handle design you like* 
or pick one of the four handles in the 
drawing on the facing page. After 
you choose a style and start turning 
the first handle, make any minor 
design adjustments as you go, until 
the handle feels comfortable in i/oz tv 























Shape handles with a skew chisel, leaving 
waste on headslock end. Cut tang end of 
handle to precise diameter for ferrule 




Once the firsi handle Is turned, use It snd 
outside calipers to ensure that following 
handles a** turned to uniform shape*. 




After aandlng the handle and Installing the 
ferrule, apply the finish to wood with the 
lathe turning at a low rale of speed. 



104 POPULAR MECHANICS 






Before grinding the bevel, flatten the file 
■Ida oppoette the bevel by grinding It on the 
■Ida of the grinder stone. This removes the 
file teeth and gives the fief turf ace that im 
essential ter a sharp edge. 




Grind the cutting edge according to the giv- 
en specifications- Quench tool In water fre- 
quently to keep edge front burning, or steel 
will lose temper and hirdneas, making It 
difficult lo maintain sharp edge. 



smooth before trying the ferrules on 
the handles. 

if you accidentally remove too 
much stock and the ferrule is e loose 
fit, simply attach it to the handle 
with a No. 2 roundhead screw. 
(This step is a must If the wood is not 
well seasoned: green wood shrinks 
us it dries*} Once the handle is 
shaped, remove the toolrest from 
the lathe and sand the wood while it 
turns in the lathe. 

You can stain and varnish the 
handles if you like, but a French pol- 
ish finish is the quickest and, possi- 
bly, the most attractive method to 
use. Simply fold a pad of lint-free 
cloth into the ghape of a small catch- 
er’s mitt. Pour a little boiled linseed 
oil into the middle of the "pocket" 
and float some white shellac on top 
of the oil. Then apply it while the 
handle is spinning in the lathe at low 
speed. The heat from the friction 
dries the finish immediately. 

There are two key safety rules for 
finishing in the lathe: 

■ Make sure the toolrest is removed 
before beginning, 

■ Don’t wrap the cloth around your 
fingers. 



Grinding the blades 

The siz,e of the file to use is deter- 
mined by the lathe chisel you plan to 
make. For most cutting tools, an 8- 
or 10dn. flat file is suitable, but if 
you plan to turn miniatures, smaller 
files and handles are better, 

You should join a file to its fin- 
ished handle before grinding it oo 
you'll have a safe and comfortable 

grip- 

To do this, clamp the handle in a 
vise, padding it first with cloth on 
both sides, to protect its finish. Using 
a portable drill, bore a hole in the 
ferrule end to a depth equal to file- 
tang length. The diameter of the 
drill bit should be slightly smaller 
than the tip of the tang. However, 
since the tang becomes wider at the 
file heel p shape the hole accordingly 
by cautiously moving the drill bit 
back and forth to "ream’’ opposite 
sides of the hole. Again, trial and 
error is important here; you may 
want to practice on scrap. Don't bore 
the hole so large that the tang won't 
fit snugly, Finally, remove the han- 
dle from the vise and drive it onto 
the tang, using a wooden mallet. 

Since files are made of very hard 




Th« tool handle at 
top la to* one shown 
In tha photos; to* 
other three are op- 
tional shapes, The 
elz* and shape of 
ihese handles are 
largely determined 
b} personal Iasi* 
ard comfort. Be- 
cause they are 
turned front scrap 
wood, experimenta- 
tion le not costly; try 
* lew handles before 
you decide which 
one you Ilk* beat. 




RIGHT SKEW* fTQPl AMO LEFT SKEW 
LFOa SMOOTHING AftJD CUTTING I 







SPEAR POINT 

IFOR WAKING SMALL V CUTS! 




PARTING TOOL (FOR CUTTING CPF 
WORK AND MAKING MARROW GROOVES] 




R0UNU SNOSf (FOR CURVES, COVES; 
INTERIOR CUTS m FACEPLATE TURNING) 



SQUARE NOSE IFOR SQUARING 
SHOULDERS ANO FORMING TAPE RSI 



steel* the grinding process take^ 
acme time. Safety glasses or goggles 
must be worn even if you have a 
shield on your grinder. Also, have a 
basin of water close at hand so the 
chiaelE can be frequently dipped 
(quenched) to avoid overheating, 
(Burning causes the steel to lose its 
temper, thus its hardness. Wien this 
happens, the tool won’t retain a cut- 
ting edge.) 

First grind the file side opposite 
the bevel side so that it's smooth and 
ft ul, as shown. Next, bevel the tip as 
shown in the drawings: finish by 
honing edges on an oil stone. 

A final note; You can also make * 
gouges from large triangular files or 
half-round wood rasps by hollowing 
out the inside on a convex-edge 
grinding wheel. I have done this, but 
it is an extremely slow process. 
Therefor e, I recommend buying a 
wide gouge and a narrow gouge to 
round out your woodturning set. 
After all N when you think of the mon- 
ey you saved on the other ones* this 
isn't a very high price to pay, IK 
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It great projects for 
your home 



Here are plans for four 
exciting projects from the 
PM Vacation Home that 
you can use in your own 
home: two tables, a bar 
and a hanging glass rack. 

T hi^e attractive home-furnish- 
ing projects help you make the 
most of your living apace. The two 
tables, Har and hanging gloss rack 
were designed fur the PM Vacation 
Home, introduced in Aprs] T 8l (page 
106). Following are plans and how-to 
tips on making the items, 

For the most part, we used A«D 
(good - one - side ) plywood covered 
with plastic laminate to construct 
the tables. Jf you will use a sabre, 
circular or radial-arm saw, cut the 
plywood with the good face down. 
Position the good side u p if you'll be 
using a table saw. 

Before the projects are assembled, 
fill nil exposed edges of the plywood 
with wood filler. Then sand all parts 
with 100- or 120-grit abrasive paper. 
To assemble the project?, glue mat- 
ing surfaces together. Then drive 
and set nails to hold the work while 
the glue dries. 





I Sized to sofa height, the triangular table provides a surface 
to display favorite objects and sell sly storage needs. 



flj The cube coffee table la a relatively simple, contemporary 
project to construct: It also can be used as an end table. 

y Keep stemware readily at hand^ where It belongs logical Ey— 
^ instilled on the ceiling, directly over the service bar. 

A Interior decorator Debbie Seaburg, ASiD, utilized wasted 
^ space for this handsome bar. buffet unit for a family room, 
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1 Triangular 
storage table 

B esides providing storage space 
and a display surface* this tri- 
angular table serves as a backup for 
a sofa. The table is topped by a plat- 
form supported by recessed cleats to 
give the visual effect of a floating 
top. 

Study the drawing of the table £be- 
low), and cut the table sides* noting 
the edges that receive a 43° bevel. 
Notice that one end of each shelf is 
cut at a 45* angle. Plow dadoes in the 
table sides and shelf back to receive 
the shelves. 

Join the sides with three vertical 
cleats; two of thecleats have beveled 
sides (see drawing details Nos. 1 and 
3)- After assembling the sides, 
shelves, rail and top, let the unit dry 
overnight. 

In a well-ventilated room, away 

^roreta designs jtftn Gsimy [teCife# Sending aSiD. 
ArnjITyyj Wodd IndusE-ies Inc Ekjgen® ThompscTi. 

Harry Vrfc*s FM Got 0**3' 



from cigarets, sparks and open 
flames, cover platform J with plastic 
laminate. Laminate the platform 
edges first, one at a time* Laminate 
the top after trimming edges with a 
router and straight carbide cutter. 

Cut the laminate at least s 4 in. wid- 
er and longer than the surface to be 
covered. Apply the adhesive evenly 
to the laminate with a short-nap 
(mohair) paint roller or hristle 
brush; then coat the wood surface. 
When you can touch brown paper to 
the surface without it sticking, the 
adhesive is ready for bonding, usual- 
ly in SO to 30 minutes. 

Place clean wood strips, dowels or 
brown Kraft paper over the plywood. 
Lower the laminate carefully, keep- 
ing it aligned with the plywood. 
When the pieces ore aligned* slide 
out the first dow r el or paper and 
press the laminate onto the plywood 
at one corner. Continue removing 
the separators and pressing the lam- 
inate in place. 

To ensure good bonding, apply 
pressure over the entire surface 



with a wooden rolling pin. Use a 
router and a straight carbide cutter 
to trim off the overhanging waste 
material. Make sure the plywood 
edge that the router follows is 
straight. If any voids are present, fill 
them with wood filler and sand the 
spots smooth. Otherwise, the router 
will follow the irregularities and 
miacut the laminate. 

Bevel all comer edges with a 2 2'A a 

carbide cutter in a router, or use a 
plane with a sharp blade set for 
scant removal. Smooth edges with a 
file, applying pressure only on the 
down stroke. Remove excess contact 
cement with lacquer thinner. At- 
tach retai iiing-spacer cleats to the 
platform. 

Paint the rest of the table. First 
prime the plywood with a pigmented 
shellac such as Bin or Enamelae* Let 
it dry overnight, then paint with an 
alkyd or latex paint, 

Position the platform on the table. 
The retaining cleats under the plat- 
form should fit within the reveal 
cleats on the tabletop. 
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2 Cube coffee 
table 

Y ou can build this tube table in a 
single shop session and finish it 
with plastic laminate in a color to 
match or contrast with other fur- 
mshinga in the room. This piece 
serves as a coffee, end -or corner 
table. 

Cut the plywood sides and top and 
the pine cleats to sise, as shown. Fill 
any holes in the edges w ith □ quality 
wood filler such as UGL r s Wood 
Patch. Then sand all surfaces 
smooth and brush them off. 

Begin assembly by gluing and 
nailing one cleat to each side. Posi- 
tion the cleats as shown in the draw- 
ing, When nailing! drive and set all 
noils and fill the holes with wood fill- 
er. Then join the comers with glue 
and screws. Finally, glue and nail 
the top in place. 

Make sure all edges are smooth 
before laminating. For laminating 
tips, see the first project (triangular 
storage table). Cut all pieces slightly 
oversize and laminate one side at a 
time, trimming the laminate to size 
before proceeding to the next side. 
Final ly, apply the top laminate, trim 
it to size and dress the edges. 



Hanging 
glass rack 

T his overhead stemware rack has 
a "sculptured* 1 look that is 
achieved by using your tabic saw. 
Begin by cutting the seven supports 
for the glasses and the three cross 
braces to length. 

Set the table-saw blade to a 
elevation and the fence 1 in. from 
the blade to make the vertical cuts 
for each support. Then reset the 
table saw blade at approximately a 
2(T angle and relocate the fence 
about Vh in. away on the other side of 
the blade. Test-cut in scrap wood, 
then turn the support on edge to cut 
out the waste. 

Locate and bore screw r and eyebolt 
holes in the braces on a drill press or 
with a portable drill, 

Before assembly, sand parts 
smooth with HKh then 120-grit abra- 
sive paper: dust and wipe with a tack 
cloth. Space the supports, position 
the braces and mark the screw posi- 
tion on the braces. Then attach the 
supports to the braces. Mark the 
endpieces and cut them to length, 
using a band saw to create the 
"rounded 1 look on one side of the 
rack (see "top view 1 " in the drawing). 

Hang the rack temporarily, and 
brush on a primer, such as Bin or 



Enamel ac* Follow this with coats of 
alkyd or latex paint to match decor* 
Allow adequate drying time be- 
tween coats. 

To install the rack, fasten eyebolts 
with hex nuts, washers and acorn 
nuts to the fou r corners of the rack. 
If joists and blocking are in the area 
where you wish to hang the glass 
rack, install hefty screw eyes 
through the ceiling tiles into the 
wood behind; suspend the rack using 
S-hooks and chain, ff no joists are 
situated in the exact position you 
need, secure the rack to a wood plate 
you attach to the joist undersides 
(see "alternate ceiling detail”). 



4 Bar/buffet 
counter 

W e converted hilly columns from 
obstruction^ to assets by fram- 
ing around them to support this bar/ 
buffet counter. The tally columns 
and counter base are framed with 
2x3s, spaced 16 in. on center nnd 
assembled with ad common nails. 
Uae a level to cheek that framing is 
installed plumb. 

The counter is a hollowwrore door, 
covered with plastic laminate. (See 
project No, l for lamination sugges- 
tion 3 h) First, laminate the counter 
edges, one at a time; then cover the 
top. 

We used prefinished. V*4n. panel- 
ing from Georgia Pacific over the 
framing. Mark all Mud locations on 
the floor and ceiling before install- 



ing panels, so you'll know where to 
nail. Use a sharp plywood blade to 
cut the paneling. Position the panel- 
ing face up if you're using a table 
saw* With n radial-arm, portable cir- 
cular or sabre saw. cut with the fin- 
ished face down. 

Fi rst, install the paneling that will 
adjoin the counter on the inside of 
the columns. Fasten the countertop 
to the column studs with 3-in. lag- 
screws and finish paneling the col- 
umn framing and counter base. Use 
3d £l p /i in.) finishing nails or 1-in, 
brads every 6 in. along the edge? and 
every' 12 in, on intermediate studs. 
Set all nailheads and conceal them 
with special crayon-like sticks. Or, 
use color-coated nails with a slight 
head. Such nails aren't set. 

If you use panel adhesive, use few- 
er nails. Squeeze a head of adhesive 
onto each stud face; nail the panel 
along the top edge only. Then wedge 
a scrap of 2x3 between the panel 
bottom and the studs to "air" the 
adhesive. After five minutes, re- 
move the scrap wood and nail the 
panel to the studs. 

Use prefinished corner guard to 
cover the paneling edges at the out- 
side corners. If you use wooden 
corner guard, set the nailheads and 
conceal them with filler. Use only 
color-coated nails with vinyl corner 
guard. 

To attach strips of mirrored sheet 
acrylic* bore oversize holes in each 
corner and center holes near the 
edge of each side of the strip. Secure 
acrylic to paneling with Phillips- 
head screws and cup washers. FM 
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Build this 'oil-proof 'gun rack 



A fter shopping unsuccessfully for a suitable gun 
rack, f designed this one to hold guns upside down 
with their muzzles at the low point. This prevents oil 
from saturating and weakening the wood stock, as it 
does when guns are stored vertically and rest on their 
stocks. The rack holds long guns and handguns by their 
trigger guards. The firearms hang on dowel pegs, which 
aren't likely to dent or scratch the stocks. Since there 
are no children in. the household and [ store ammuni- 
tion elsewhere, 1 don't use trigger or coble locks on the 
guns. However, the rack has a storage compartment for 
cleaning gear, hunting hats and binoculars. 

Anyone with access to a table saw or radial-arm saw 
can make this rack with a few hours of work. It's also 
helpful to have a band saw to cut the scrollwork, but a 
sabre saw or even a coping saw will work. I also used a 
router to cut a decorative beaded edge along the scroll- 
work. 

Cut out a cardboard pattern using a 1-in, grid before 
you cut the top of the rack (part A). Then outline the 
pattern on the wood* bote out waste in the four circular 
curves with a Vi-iru-dia. bit and cut out the part on a 
band saw. 




This gun nek is designed lo hold four Long guns and five hand- 
guns upside down. OH from the barrel and action flows sway from 
the wood slock and doesn't saturate and weaken It. 
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Join the rack aides and top with glue and screws in 
comer lap joints. Use a try square to lay out the parts 
and draw lines for the width of the lap cuts. Then use a 
table saw to make a %-in.-decp shoulder cut; turn the 
stock on edge, set the rip fence and clear out the waste. 
The vertical legs of the rack are notched and rabbeted 
to receive the ends and bottom of the compartment. 
Mark the locations and bore Vidn.-dia. x ‘ft-jri. deep 
holes at an angle for the rack pegs. Cut them to size and 
glue them in place. 

The compartment top, bottom, back and ends are cut 
of pine. Parts are joined as shown in the drawing. The 
doors for the compartment are of perforated hard board 
and they slide in grooves cut in the compartment top 
and bottom pieces. The top is notched to fit around the 
rack legs. The compartment's top fits into blind dadoes 
in the end pieces. 

Test-fit the Compartment parts, then sand them 
smooth with 120 grit abrasive, tack off and attach 
knobs to the doors before joining parts with carpenter's 
glue. Keep glued surfaces in contact with a web damp 
or two while the glue sets. Apply stain and finish as 
desired . — Gary P + Hansm 
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Turn Extra Time Into 

Ttv 



Earn $5 ™ $ 8 an Hour 
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Sharp-All 

_ _ lets you _ 

Sharpen Saws 

garden and shop tools 
for home and industry 

Start Earning FAST— Hn Experience Necessary. 

With Sharp- All it's cany to start your own 
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working at your regular job 



Big PROFITS In Sharpening 

Every home and business has saws and tools that need 
periodic sharpening. There's plenty of business waiting 
for the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pinking shears, snips, lawn- 
mowers. axes and other garden, shop and home tools. 
Sharp- All does ALL these jobs and more . . . quickly, and 
at a big profit You wit I be sharpening headquarters for 
carpenters, builders, I y mbery aids, factories, home work- 
shops and hobbyists ... hundreds of jobs right in your 
own neighborhood. 
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WORKSHOP MINICOURSE 

FINISHING BASICS 




OH stein la author first choice tor begin- 
ning woodworkers because It gives Ihe 
u«er greatest control. to stain a piete ol 

softwood, all you need it the stain, an inex- 
pensive brush and a lint-free rag. 





Stir stain thorough to make certain all pig- 
ment is dissolved In ihe solvent, Apply 
■tain with a brush, using overlapping 
strokes. Work a small area at a time so you 
can control the tength of time that the stain 
remains on each surface. When possible, 
Him the surfaces so ihsl you will be s¥e 
to apply the stain horizontally. 




Allow stain to aoafc in for 10 to 1 5 minutes— 
the longer It eels, Ihe darker the finish will 
be — than wipe it with a clean cloth. The 
author uses one rag for Initial wipeotf, then 
turns to another To make ihe final wlpeofl 
{using wfth-the^grain strokes }. 




If your protect la on an open-grain hard- 
wood such as oak, mahogany Or walnut Ihe 
wood's porta should be filled with a paste 
wood filler The filler Is mixed with a small 
amount of the stain ao the material will 
blend wall with the surrounding surfaces 
when K la packed In the pores. 




Fill a email area at a lime when working with 
wood filler. Apply It using a brush and 
BCrOftS-the-graln Strokes, as here. 




Finish application using wHti-the-graln 
brush strokes to level the filler paste. 



all the subjects discussed in 
my adult-education wood- 
work! ng course, none seems to mys- 
tify students more than putting a 
finish on wood. For that reason, I 
have evolved a aimpSe procedure 
that is sure to produce satisfactory 
results every time. All it takes is 
some practice on scrap to learn the 
materials and techniques. 

Because they give the best con- 
trol* oil stains should be used by 
beginners. While an oil stain can 
hide some grain, keep in mind that 
you can thin (thus* lighten) it by add- 
ing turpentine (turps). One of the 
beauties of oil stain is that you gain 
the ability to mix stains and come up 
with a custom color if the project 
demands it* 

If you plan to finish a piece of 
open-grained hardwood convention- 
ally, with a varnish, the open pores 
should first be packed with paste 
wood filler. (Often, master crafts- 
men skip the pore-filling step if the 
final finish will be a wash coat; i.e., a 
thinned coat of shellac.) 

Several important points to keep 




Allow Ihe filler to aei until kl loses its 
sheen— about 25 minutes. depending upon 
temperature and humidity. As soon as It 
does, wipe olf elf excess, using acrosa-tho- 
grain strokes to pack the pores. 

in mind regarding paste wood filler; 

1. Don't let the store clerk tell you 
that wood puv.y or other wood 
patches are the &&me thing; they arc 
not. A paste wood filler is an oil- 
based material mixed to the consis- 
tency of heavy cream using turps* 

2. Don't work too great an area at 
onceoryou'Ll never get the stuff off. 

3. Read all instructions on the can 

before starting. M 




U» a relatively clean cloth to finish the job, 
wiping with ihe grain. A coarse cloth, such 
as burlap, la good tor this chore, but any 
semi-coarse. Pint-1 ree rag wilt do. After the 
aurtoce Is wiped, check It carefully to make 
certain that you haven't left any filler resi- 
due on the wood. If you have, H will cover 
the grain like paint. 






BY 
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Gas Saver Patented 

Low Coat Water/Vapor Injector 




DENVER— The Copley News Service 
reported that United States Patents 
have now been issued to Wm. Trtvas- 
kis, veteran electrical engineer, for his 
Vapor-Jet* brand water vapor 
injector, 

Trevaskis has developed what can 
amount to a 15 Cents per gallon 
“rebate" potential on gasoline, by 
designing a low-cost injector for auto- 
mobiles, light trucks, vans and recrea- 
tional vehicles. 

Water injectors were developed to a 
highly refined state during World War 
II, to give combat planes increased 
speed and range improvement poten- 
tial. However, up to now, the low price 
of gas and the high cost and extremely 
difficult installation required for ear- 
lier injectors combined to make them 
unattractive. 

The Vapor-Jet 8 has an uncondi- 
tional 60-day money-back guarantee. 
How does the Vapor ^/et^ system 
work? 

Vapor-Jet® operates very simply 
with no moving parts to wear out. It 
uses engine vacuum to pull outside air 
through a reservoir containing a 
water/ methanol mixture which is at- 
tached to the car under the hood. This 
causes the fluid to bubble and a mist to 
form in the upper part of the reservoir. 
This mist is then drawn by vacuum 
ihrough a hose which is connected to 
any intake manifold suction hose. This 
connection is made very simply by our 
exclusive hypodermic-like injector 
nozzle which contains a regulator to 
allow just the right amount of mist to 
pass into the combustion chamber. 

The introduction of this mist into 
the fuel air mix turn has a cooling effect 
that increases the mixture density, 
extends the burning rate, and 
improves combustion efficiency. This 
significantly reduces ping (predetona- 
tion) and dieseling (after running of 
engine). Since steam is a good cleaner, 
it also helps dissolve carbon deposits 
on the spark plugs and cylinder wails 
of older vehicles and helps prevent car- 
bon buildup in new ones 
How muck mileage increase can be 
expected? 

Mileage may vary due to geographi- 
cal area, driving habits, vehicle, and 
weather conditions. 

Will Vapor ^Jef* fit off cars, and is it 
easy to install? 



Yes. Vapor-Jet 8 is easily installed 
on all domestic and foreign cam. vans, 
light trucks, R.V.s, campers, motor 
homes, and small boats. It will work 
with unleaded gas. gasohol, or 
propane- burning cars. The same kit 
fits all cars. Simple installation 
instructions with a diagram are 
included, and even a novice should be 
able to install it. Simply take an ice 
pick or drill and make a small hole 
ihrough any intake manifold suction 
hose (i.e., PC V hose, brake assist hose, 
vacuum advance hose, etc.). Screw the 
injector nozzle into the hole, mount 
the reservoir by means of the bracket 
and screw supplied, and connect the 
reservoir to the injector nozzle by 
means of the hose supplied. If you 
don't want to install it yourself, most 
service stations will for a few bucks. 
Can Vapor Jet® damage my engine or 
cause rust? 

Absolutely not! Vapor-Jet* cools 
down the fuel air mixture giving a bet- 
ter bum and suppresses ping thus 
improving your engine. The mist that 
enters into the engine turns imme- 
diately into vapor. All excess mixture 
exits ihrough the cxhau$L imme- 
diately. 



What is the purpose of the methanol 
VJM. (Vapor Injector Mix) end how 
tong does it hat? 

The reservoir measures IVi* 

7 1 /;" and has capacity of just under S4 
gallon fluid. A full reservoir should 
last about 1,000 miles. Methanol 
(wood alcohol) is mixed with water 
mainly to prevent freezing and to keep 
the injector nozzle clean in non- 
freezing weather. 

The cost of methanol is minima I 
(about S3 a gallon) and will last up to 
8,000 miles when mixed with water. 
Sources of methanol are chemical 
Supply houses, paint stores, and drug 
stores. Substitutes are gas line anti- 
freezes that contain methanol such as 
"Heel." 

For purchase or further informa- 
tion. write or call Progressive Energy 
Corp., 3148 S. York. Englewood, 
CO 80110, (303) 762-1385, or call toll 
free (800) 525-8624. Dealerships avail- 
able. (Offer void in CA.) 
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Build Your Own 
Grandfather Clock 
Prices Starting Under 

*255 

(including movement 
and dial) 

• Do-it-yourself case 

kit. parts pre-cut 

• Finished Clocks 

• Solid 3/4' hard- 
woods. black 
walnut, cherry, oak 

• Heirloom quality 

• Factory direct prices 

• Solid brass West 
German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

VASTER G AH C? and 

VISA ACCEPTED 




EMPEROR® 

CLOCK COMPANY 

WQAL 17 S L ARGt S T MANUF ACT UR EA 
OF f^ANUlATMtfi CLQCK.6 
Ctepi 231 Empercw Jnduslrny Pars 
Fa-Thope A:ab#mj 36631 



OWNERS REPORT: CIMARRON 

f Cor>l>rnj^ct fftvn fi-yje 06 ' 

over a quarter said no, aMhough in lair- 
ness, nearly 90 percent stated they'd go 
for another Cadillac next lime— just no: a 
Cimarron, The reasons were manifold. 

We asked, tor example, what attracted 
buyers to the Cimarron in the first 
place. 

A Louisiana housewife told us: "I was 
looking for a compact car and was 
impressed with the Cimarron's median i- 
cal details. Its front-wheel drive, body styl- 
ing and olher features, Such as fuel mile- 
age. 

A Georgia chemist: "Good value — 
should have excellent resale " 

A Florida machinist: “I've always driven 
big cars. I figured a Cadillac prod UCl might 
help me adjust to smaller cars. II has." 

And a retired California hospital admin- 
istrator: "I believe In buying American. 
The Cimarron gets better gas mileage 
than the Seville, and i found the Cimarron 
very comfortable anc easy to handle.' 1 

Handling, In fact, secame one of !he 
Cimarron's best liked attributes. Nearly 
half the owners we surveyed pul handling 
al the top of their list 

A New York schoolteacher remarked, 
its size makes me Cimarron very 
maneuverable, and twd helps it hold ihe 
road well " 

A Minnesota homemaker "We live on a 
high hill The Cimarron 's front-wheel d rive 
made getting home much easier in the 
winter," 

And a Florida retiree confided, "Han- 
dles beautifully, but it needs a little quick- 
er pickup.” 

As It turned out, just Over a third of our 
respondents agreed with that sentiment 
and echoed similar complai n ts about ane- 
mic acceleration. "Cadillac ought to put 
an engine in il," wrote a Tennessee 
salesman "The Cimarron handles well, 
it’s sol id , but it has no power. And I' m not a 
hoi rodder— Vm 61 years old " 

A Texas machini st grumbled, 'It needs 
more horsepower to climb hills without the 
automatic transmission having to shift 
into a tower range." 

Several drivers suggested that Cadillac 
offer an optional V6, perhaps a turbo- 
charger, or at feast a slightly larger tour- 
cylinder engine. Owners Of Cimarrons 
with manual transmissions seamed more 
satisfied, generally, with their cars’ perfor- 
mance than did those who had automatic 
transmissions. (Whal new owners did get 
this year is a larger, 2 0-liter Four, which 
will improve perfo'mance, especially 
when coupled to a rew five-speed, also 
available this year — Ed.) 

Another point of dissatisfaction — 
although considerably milder — resulted 
from lower-then- EPA gas mileage Some 
14 percent of the drivers we queried had 
expected better fuel economy, especially 
on the highway. 

According to ERA, a 1982 Cimarron 



with four-speed ought to deliver 26 mpg in 
the city and 42 mpg on long trips. Accord- 
ing to our survey, the EPA’s city figure is 
surprisingly accurate (26 vs. 25.1 mpg 
actual) , but on extended trips the ERA 
estimate falls nearly sax mpg short 
A Tennessee maintenance foreman 
summed up the dilemma Ihis way; "Ideal- 
ly. I'd like to see Cadillac give us perfor- 
mance plus economy. Iflheycan'Egiveus 




Cimarron may be tight on legs, but 83.5 
percent rale camion good to excellent. 



both, though, why can't they al least give 
us one or Ihe other?’ 1 

Some owners voiced concern, too. 
about what they fell wasn't enough of a 
Cadillac look. For example, a Texas wid- 
ow noted, "People think it's a Datsun or a 
Toyota." And a California steel analyst 
confessed, “f spent Si 39 extra and had to 
beg ihe sales staff lo put Cadillac 
embfems or both sides of the trunk and 
hood. When you pay $ 15,000 for a Cim- 
arron, you want people to know you're 
driving a Cadillac and not a Chevrolet." 

Over half of our respondents gave Ihe 
Cimarron's workmanship a rating ol 
excellent, and another 31 .3 percent rated 
■i good Thai aspect, at least, is right up 
there wilh BMW. Audi, Volvo and Eu- 
rope s best. A New York attorney glowed. 
"This is the first American car I've ever 
bought that had nothing wrong with il 
when i took delivery, and nothing has 
gone wrong in 7.400 miies Of driving." 

A retired California pilot posited, "Ex- 
cellently put together. Everything fits!” A 
Texas educations I administrator "Quail ty 
is just as fine as our targe Cadillac." But a 
retired Michigan judge opined, I have 
had Cadillacs before and would always 
rale ihem excellent, This car, though, 
does not quite reach that same level of 
quality." 

And a Wisconsin waitress "Superb 
coachwork, but my husband and I see a 
need for better quality control m the elec- 
tncal system ." 

What she's referring to is a minor prob- 
lem itiat occurred on several early Cimar- 
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tons and probably on other GM J-cars as 
well. The windshield wiper switch in these 
cars had a habit ol turning on at odd 
times, probably due to an inlsrmillent 
short. About half the owners, we ques- 
tioned reported some sort of early 
mechanical malluncuon (a high figure 
among luxury cars), but most of these 
tended to be trilling, The majority were 
electrical — of ihe sod just described. 

As Tor dealer service, Cimarron owners 
seem to be treated better than most "The 
service department al my dealership 
said a Texas trucking manager, "is more 



conscientious than most hospitals." And 
an Illinois sales rep praised, "My dealer 
repaired the wiper control In live minutes. 
Actually, a shop supervisor did the work 
because the mechanics were out on 
strike. Now (hat's service!" 

We asked owners to list anything they 
felt would improve the Cimarron Here are 
some Of their recommendations. 

"I'd like a tuel-injecied, 2. D-Jiler engine 
with a five-speed manual iransaxle," sug- 
gested an Illinois sales representative. 

"They ought to eliminate the rear -seal 
divider so three people can sit 



abreast." — Wisconsin; anlst. [GM has 
eliminated this divider from later-produc- 
tion Cima irons,] 

But most suggestions had to do with 
increasing engine power. Cadillac would 
make no mistake adding a lew more 
beans. 

Finally, from a North Carolina lumber- 
man: "I've been waiting for General 
Motors to come out with a small luxury car 
equal to the best ol the Imports r think GM 
made one that's better, In ierms of 
dependability and service, and just as 
good In terms of gas mileage ' M 



SUMMARY OF 1982 CADILLAC CIMARRON OWNERS REPORTS* 
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MasterShop 

cast iron tables 
make the difference ! 



Metiers top measure* up to the Toughest 
woodworking project wlih I he accuracy of us! iron 
tables, like those used in Industry— To give you 
reaulti you can be proud of every lunel 

A comptele torn* workshop In one easy to handle 
unit equips you id tackle almost any Job. Converts 
In seconds lo a powerful 10* labia saw, 12 p disc 
sender, iGVi * drill press, 34 p lathe and horizontal 
drilling machine— powered by a heavy duly 15 amp 
ban bearing motor. A variable speed range from 900 
to S400 FlPM's allows the precise speed selection 
necessary for any opera lion. 

Make your own fumllure, remodel a room-* build 
any project large or small You can do if easily and 
professionally and save money too! Even beginners 
llnd themselves quickly achieving beau I If ul results 
on every project. 

MaatatShop fa aflordable— More value, quality and 
accuracy for substantially /ess money ihsn oito* 
home workshop systems. 

Sand for free Information or calf loday end team 
why more and more people are turning to 
MasterShop to satisfy iheir home workshop needs. 
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CALL TOLL FREE 
1-800-543-5620 

In Ohio dll {513} SM-5300 



far Fth Momifdofi Fmckmpm MmH 1 Or 

MjnHrSttop H u 1 El- Too! OIvliLon 

AHCA Inc DapL 0203 

373$ Ovrmtf fid. Hlimteburg, Ohio 4534 2 



T 



NAME 

ADDRESS 
CfTY 



STATE 



FEBRUARY 1902 115 










Convert Your Drill Press Into a 
Milling Drilling Machine 



IMPORTS 'fl2 

fr pfp pntJC; 7 $} 






SL, Lynch burg, TN 37352 



By aUorhing: flar Mill Tsbta to your drill petbs 
you tun perform faring, stalling, milling and 
drilling cp^i-Jilion* fle* alnwMl any machinable 
mabenal The Mill Tflbta ullowi precis pwntivB 
or any work piece in Iwo dirtriJoru 
ralatlvv 14 ih= drill prpa& ipindta, jual like a full 
aue nulling machine, Adding oyr $wivel 
ViMij - JLih flhpwn above - lete yuu hold ifne-ll 
or round part* snd *dda angta machining to 
th* operplaema you can perform, 



MILL TABLE - IT * G.F work surface, alumi- 
num ponMrnetlon. satin aiw>d- 
tried finish , 1 V tang travel, 7“ 
cri*i I ravel wt 1 <W, I 6&.95 * 
30QSAH 

SWIVEL VLSE - 3 ' wide jawa, aluminum 

S tT IK lion , m tin anodized fin^ 

■ah, wt 7#, n»w * a.m 

SAH 

END MILLS - Four flute, HS rtnl, ’A, Vj. A V* # 
dia. available, any 3 tar 
tlS.ftfl PPD. 

Your esii*fscUan lx guaranteed- If you are 
hot 100^ pirated wilH your purchase, you 
may return it for ■ IUIJ r+funQ* 

MhrnqHn nfrwlanls plasw M» vaJpa l*a 

M J. LAWRENCE. INC, ™ 
P.0. BOX 1 10 A, Wiihlngion, Mkchigin WW 
31*TH-3di VtlA A MABTEJfCM? AGCiPTSC 



Old-time Riverboat 

Playing Cards 

Borh ut ihesa deck$ prMif Hun a wip- 
ing and so is Ihe anltque lin card ease. Each 

C-lrd IS a hll lalgri anrl linear Ih^n ngrmal- 
like Those uied do riverboals in ihe Ifi^O's 
There's a black and a green d^k both wilh 

jn jotktuo gM disliUer^ design 1 Tftc tact 
cards ar^ re pro dated from 100 year-old art- 
work Sc il t a real unusual sel cif cards tar 
Ihe serious player Twin dec*? in anhque case 
Sfl 50 Postage mended 

Send tin d. mon«|i ardif m uie Ameiiran Eiprns, 
Vi II fr MlllSrCaid, MltlhdiflC 111 fl if Albert and 
lignAliir? r A|1r? f '■ win ffli Un Tb dehvrry i F^r fl 
tolar CiUiag lul- *H uk* tanrtcticc Ham pad Jack 
DiniL'i ^ uiernorjaiiu itutf iJ CIO Ed me ibeve «J' 
■liL-^ lih miiII.iimHjI US UP A i:aJI L-KOD ?T >3 mW 
itl4frntG rflll GIS.JVl ^iai 



tending through fvd DL and luxury 
GL sedans, hatchbacks and wagons. 
GLF sport coupe and Unique Iwd 
versions* Subaru offer* an ever- 
improving line of strong and func- 
tional small cars, They're powered 
by an unusual, H-shaped, “fiat-four" 
1,8-liter engine and four-speed, five- 
speed and automatic transmis- 
sions, 

Toyota 

Starlet— It's a plain, but economi- 
cal. rwd. three-door hatchback cou- 
pe with 1 ,3-liter Fcur and five-speed 
manual only. The Starlet does have 
some added equipment for *S2, how- 
ever 

Corolla Tercel — It's a bit of an ugly 
duckling in two-door, four-door and 
three-door hatchback form, but the 
Tercel is Toyota's least expensive 
car and its only space-efficient fw± 
It comes with a 1.5-liter Four with 
four- speed or five- speed manual of 
three-speed automatic. 

Corolla— It's the worlfTs best sell- 
er, offering good styling and value 
fur the money, despite n one ffic lent, 
rwd configuration. Sedan, wagon, 
hatchback, hardtop and sport-coupe 
body styles have UMiter, four-cylin- 
der power, coupled to choice of Four- 
and five-speed automatic transmis- 
sions. 

Corona— This rwd. mid-range* 
four-door sedan, five-door hatch- 
hack and wagon has five-speed man- 
ual or four-speed overdrive auto- 
matic with a 2.4-IiLer Four, 

Cellca— Toyota 1 * popular four-cyl- 
I inder sport coupe and hatchback are 
redesigned and much improved 
throughout, but they keep their 2.4- 
liter Four and choice of four-speed, 
overdrive automatic or five-speed, 
manual transmissions. Both can be 
identified by extreme shovel- nose 
styling and flush, slip-forward head- 
lamps. 

Cel lea Supra— Restyled and reen- 
gineered in stretched, Celica hatch- 
back body with twin-cam, the Supra 
sports a 2.8-liter H six-cylinder en- 
gine, independent rear suspension, 
multi adjustable seating and pop-up 
headlamps in the long T low nose. A 
digitaUgraphk dash is optional on 
the luxury L-type and extra- wide 
tires in flared fenders are standard 
on the performance version; you 
have your choice of five-speed man- 
ual or four-speed overdrive auto- 
matic, It's a ball to drive- 

CretAlda — It's a luxury sedan and 
wagon with 2,S-IUer Six with four- 
speed. overdrive automatic only, 
plus a standard, ;rip computer for 
p 82. 



GERMANY 

Audi 

4000— Audi's mid-size, Fwd family 
car offers two-door and four-door 
hotly styleSi 1-7-liter gas and 1.6-liter 
diesel, four-cylinder engines with 
four- speed transmission. Five-speed 
and automatic transmissions are 
available with 2-2-liter, five-cylinder 
gas engine, and a new turbodiesel 
engine is on the way. 

Coupe— This handsome sport- 
coupe version of the 4000, with 2.2- 
liter* five-cylinder, five-speed power 
train, was introduced in mtd-'bl. It 
gives good performance and fwd 
handling, but it's a bit dated on the 
inside. A turbocharged, iwd "Quat- 
tro" version will be introduced in 
mid-"82. 

5000 — Audi's flagship fwd sedan is 
powered by a 2.2-liter Five and auto* 
malic transmission. Optional Turbo 
version is the ultimate Audi, with 
outstanding comforts ride, handling, 
performance and Teutonic good 
looks for about 3 18,500— a reason- 
able price cumpaied to competitive* 
German luxury cars. 

BMW 

3201 — A precise look and feel t live- 
ly performance, adequate handling 
and high price tag characterize this 
BMW entry. It has a 1.8-liter T four- 
cylinder engine and iaavailable with 
five-speed Or automatic. 

520^— The e stands for eta r the 
Greek symbol for efficiency. And 
while it may be efficient, it's also 
down on horsepower and comes 
equipped with a rev limiter which 
cuts off fuel at 4,700 rpm. Ride qual- 
ity and luxury are still its strong 
points. 

7331— The only U.S.-market luxu^ 
ry sedan available with five-speed 
manual as well as automatic, this 
3 .2-1 iter, six-cylinder four-door is for 
those willing to pay to eryoy driving 
as a sport. An on-board computer 
with digital electronics and an "En- 
ergy Control" fuel-economy meter is 
new for F 82. 

W3CSI— This high-tickeU high- 
style, sporty coupe is BMW's flag- 
ship. It has a 3.2“liter Six with five- 
speed or automatic, and digital elec- 
tronics are ne w for '82, 

Mercedes-Benz 

240D — Mercedes' bottom -Vine, 2,4- 
liter* four-cylinder diesel sedan is 
priced like top-line domestics. It's 
the only Mercedes, with manual 
transmission (four-speed! as well as 
optional four-speed automatic; it's 
slow, but frugal and solid. 
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300D. l 30Q€D i 300TD — With gas 
cy li n d€ r d iscontin ued fo r fue l-eco n o- 
my reasons. Me reed ea" mid-rango 
sedan* coupe and waj^on are all new- 
ly powered by a lively (For a dieselj 
3.0-1 iter, fi vc-cy 1 i nd er tu rbod ie se I 
with four-speed* automatic nans- 
mission. 

300SD380SEL — These three-liter 
turbo-diesel and long wheelbase* 3.8- 
liter, gas V8 versions of new-for-'Sl 
top- line sedans both come with four- 
speed automatic. The latter is some 

510.000 more expensive, but it's 
plusher and offers more features, 

3-BOSL— This two-seat convertible 
flpurts car with removable hardtop, 
.3.8-Uter VS and four-speed automat- 
ic shift is a favorite of the jet set. 

aaoSEC— A two^door version of 
the KEL 4 this car is MB*s latest 
statement on the performance- 1 usu- 
ry market. The interior makes a 
clean break with tradition with the 
nicest seats ever seen in a car, Gone 
is the Mercedes molded seat; it's 
replaced by high-bolstered, sculpted 
buckets. The SEC boasts outstand- 
ing handling and performance for a 
car of this Rize and luxury. 

Porsche 

924— This bottom -of*the- line. 2,0- 
liter Fou r-cy 1 in de r. front -e n gi ne, 
five -speed Porsche is expensive for 
its fairly mild performance, but it's a 
good looker and sweet handler. The 
turbocharged 924 looks and handles 
even better, offers much more en- 
gine power and surprisingly good 
fuel economy for approximately 

55.000 more. 

944 — A new model based on the 
924, the 944 has racordike flared 
fenders and a new 2 J-liter. high- per- 
formance Four, due early this 
year, 

911 — The ultimate 11 Beetle 11 is still 
fast and fun to drive, with rear- 
mounted, air-cooled flat Six and five- 
speed transmission. The discontin- 
ued turbo version is the cornerstone 
of Porsche's worldwide racing leg- 
end and part of the reason the Uj 
year-old Dll is still Porsche nuts 1 
favorite* despite evil handling and 
other deficiencies.. 

923— This front-engine. 4.5-liiei\ 
V8 2-«-2 sports car with five-speed or 
automatic is Porsche's flagship. 
Fast, agile and technically sophisti- 
cated* yet comfortable and civilked, 
it puts other expensive exotics to 
shame. 

Volkswagen 

Quantum— Based on the Audi 
4U0G* this car replaces the Dasher in 
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WATER FROM YOUR OWN BACKYARD WELL! 



OjprfiAo* Afa6a^o— What can you 
buy for a nickel sad still get Borne 
change bock? SOD gallons of water, 
th&L's what! As a matter of fact, the 
electricity to pump 5DQ gallons from 
your own backyard well costa only 
3 or 4 cents! 

With this reliable, convenient source 
of water you can supply your home, 
your garden* and with » water well 
heat pump you can even heat and cool 
your home for a friction of the cost of 
conventional ay sternal 

in the pa*t r the cast of drilling a well 
made Lt Uneconomical lor anyone whg 
could hook on to city water mains. 
However, as city water becomes much 
more expensive, backyard wells have 
become more and more popular. To 
hold the cost of drilling e well to an ah 
fordable level, an tasy-io-usfe low-coat 
machine has been developed for (he 
homeowner whn wants to drill bis 
own, Called the HYDRA-DRILL it is 
already in use around the world, and 
an estimated 60.DC0 HYDRA-DRILL 
welb have been drlled to date, 

The HYDRA-DRILL can drill to 

depths of 200 feet, which puts you 
within roach of 9Q% of all the good 
fresh ground water in the world. The 
typical HYDRA-DRILL well can pro- 
duce over 4,000 gallons of water each 
day— ‘just compare that' with the 
average U.E- family consumption of ^ 
500 gallons of water per day! 

The HYDRA-DRILL is remarkably 
pimple to operate, It ia completely I 
portable, and can be operated | 
any where... even in places a truck- i 
mounted drilling r.g can't get, Yet it , 
can drill must anything the big, truck- I 
mounted rigs can drill* and drilling 1 
speeds range up to (0 feet per hour. 

FOR FREE INFORMATION about 
the HYDRA+DRUL and how you can ' 
drill your Own water well* send your I 
name and address to: DeepRock j 




Mfg.* 223 Anderson Hoed. Gpelike. 
Alabama 56S02. Better yet— tail our 
toll-free number. Call anytime 
including Sundays. 

TOLL F REE {& 00) 8 2 1 2 2 B 0 
(Eat, 2231 
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The honey-tone Mr Coil Bed. 1 




Treat yourself 
to a new 
experience on 
a luscious 
honey-comb 
of air. 



Credit Card Orders Call Toil-Free 
(BOO) 621-5559 
; (800) 792 SBSflJ 



iT'iarntyrai instead -of sleeping on a dpj 
too firm ex tro serft, yw can spend ypur nights on a 
creamy cushion of a v Ho rwttra tos&ng arc turn- 
ing cm Iwsh springs orsyntftetK stuffing. 

That's berate* tbe Trtepercteot w con supports 
adjust to Kflrtfy Ttx Iforres >rai t alS 

the across, E«n wh* Hvy cradle you wth an 

tfc* comfort Of A efoui 

vou abo get cushcneo ' giw and take ' sensa- 
tion o* a water bed wrtti none of trie tecE effects: no 
■'SWtiuw fiQ 'Sinking" in flw middle rvo 
'toting' when y&jr p®tner moves 
The feather light Air Coil Bed. Now in a ddxixa 
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fots>l for rarripng, sunhatfiina. on yi3ur van or bait 
for gutsts. or for yeer pemgnent fceO. 5cere5<xim 
partly in a dost tr on a £ Inflates in minutes 
with ftant^Mnp or canister racuum dearer. Cleans 
with a damp doth. Try it for rSdays for a r*w 
eapentnee in rest cr cibyl to today for prompt 
^ aelfrfly, in just 3 weeks 
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the vw lineup and becomes its new 
flagship. It carries a longitudinally 
mounted, 1 .7-liter, fuel-injected 
Four, which powers the front 
wheels. While sure-footed and agile, 
roomy and welt put together, it lacks 
the kind of styling or personality 
that would earn it a devoted follow- 
ing 

Sc Irocco— Newly restyled along 
aerodynamic lines, this car remains 
mechanically unchanged. Powered 
by the same 1 /7-liter Four of the 
Quantum and Rabbit, the Scirocco^ 
hallmarks are good handling, pre- 
cise steering and excellent ride qual- 
ity. It a only faults are a cramped 
interior and a stiff retail price. 

Rabbit — The bunny remains large- 
ly unchanged from last y ear + s models 
with the exception of the K-light as 
standard equipment. The E (for 
economy? light blinks on to tell you 
when to upshift for the best fuel effi- 
ciency. Sciroccost Quantums and 

Jptt.Hs s*lsn Hjivp t.hp E-light, ns ftt.An* 

daxd- A 1,6-Uter diesel and a con- 
vertible-top version are also avail- 
able, 

Jetta— The Rabbit with a giant 
trunk doesn't give you much more 
than a Rabbit, except the formal 
roofiine and a surprisingly volumi- 
nous cargo area. With the diesel 
option, it's America's, second highest 
mpg car. Number one is the Rabbit 
diesel 

ITALY 

Alfa Romeo 

Spider— This classic Italian road- 
ster is creaky with age, yet it's still 
appealing and fun to drive, despite 
an awkward, cramped-arm driving 
position. The double-overhead -cam 
(dohcl 2.0-liter four with five-speed 
transmission is the only available 
power train. 

©TVS 2.5 — Introduced a year ago, 
Alfa's latest entry combines a lusty 
2,5-liter dohe V6, rear-mounted five- 
speed transaxle, sleek p four-seater 
coupe body, and sophisticated sus- 
pension. It's the most exciting, rea- 
sonably affordable Italian sportster 
in years. 

Ferrari 

308GTSP3MGTSI— One of the 

most beautiful automotive shapes 
ever built, Ferrari 1 s mid-engine, 3.0- 
liter V8, live-speed sports car deliv- 
ers thrilling performance and bam 
tiling, as well as instant status. The 
GTSi version has n removable Targa 
roof panel. 

Mondial — New for '82^this2 t 2 lux- 
ury sports car shares the SOS's mid- 
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engine VS power train and suspen- 
sion. It'$ not as quick, but fur more 
civilised. 

Fiat 

Spider 2000 — This two-liter sports 
car remains largely unchanged, but 
has received a horsepower boost in 
the form of a turbocharger . The Pin- 
in farina-styled roadster is begin- 
ning to look dated; a major revamp 
is overdue, but not forthcoming. 

Strada — Fiat’s fwd, Rabbit-type 
econocar is now discontinued in the 
United States, but ears arc still 
available until they're sold out. It's 
great fun to drive, with surprising 
performance from its fuel- injected, 
1.5-liter Four. 

XP9 — Still contemporary and fun 
to drive after eight years on the 
market, the tiny, wedge-shaped, 
Targa- roofed, mid -engine Fiat per- 
forms and handles wonderfully, 
with its fuel-injected, 1.5-liter Four 
and five-speed transmission. 

Lancia 

Zagato — This handsome, fwd 2 + 2 
convertible, with a removable Targa 
panel and a fold-down rear soft-top, 
is Lancia's only U«S, entry for ’82. It 
shares Fiat's 2,0-liter injected Four 
and has a five-speed transaxle. 

GREAT BRITAIN 

Bentley 

Mul&anne— This car is identical to 
the Rolls-Royce Silver Spirit, except 
it doesn't have the $630 Rolls-Royce 
grille. Bentley versions of the Rolls 
Gorniche Coupe and convertible are 
also available. 

OeLorean 

With rustproof, stainless-steel, 
bolted-on body panels over a fiber- 
glass body and gull-wing doors, this 
unique, rear-engined exotic sports 
car is built in Northern Ireland by 
the former GM executive's company. 
It's powered by a Peugeot/Ren unit/ 
Volvo 2,8-liter V6 with five-speed or 
automatic transaxle. Optional turbo 
power is promised later this year. 

Jaguar 

XJ6 — This classic, British luxury 
sedan has updated its ancient 1,2- 
iiter, six-cylinder engine and cou- 
pled it to an automatic transmission. 
Improved fuel economy and interior 
appointments, plus additions to the 
long, long standard-equipment list 
are new for '82. 

XJS — Jaguar's flagship V12-pow- 
ered sport coupe features sophisti- 
cated, new, engine-cylinder heads 



for much-improved economy, plus 
standard cruise control, electrically 
operated outside mirrors and new, 
light-alloy wheels. It sports contro- 
versial styling, but sensuous, sump- 
tuous appointments, performance 
and handling. 

Lotus 

Eaprlt — A sexy, wedge-shaped 
mid-engine sports car, this Lotus 
entry features racer-like handling 
and new fuel -injected, 2.2-liter, four- 



cylinder driving through five-speed 
t ran sax I e, 

Rolls-Royce 

SHvpr Spirit'Sllver Spur— The first 
new RR sedans in many years share 
the same 6.8-liter VS and c03t-is-no- 
object appointments and engineer- 
ing for near-ultimate automotive 
Status. The Silver Spur is a long- 
wheelbase, vinyl-topped version. 

Corn lc he — This coupe or eqnvert- 

JF.rgdSf? riJ. r f1 rpjJcTflg ?20j 











Secrets of 
a fine wood finish 



Preparation. Start with smooth, 
bare wood. 

Penetration, In one easy step, stain 
and seal with Wood Finish by Minwax 
It penetrates deep into fibers to be> 
conic an integral, breathing part of 
the wood, nut just a surface film. 

Protection. When? extra durability 
is desired, as on table tops, choose 
from Polyurethanes and 
other protective finishes 
•tv Minwax. 



Free 22 -page Bonk lei. Send for it 
now and see how easy it is. ... 
The difference shows . 
with Wbod Finishing A /- 

Products by Min wav. 

And that's no secret. £ 





■ Minwax Company. Inc, Pcpt- I'MZl , 
| Rnx 995. Clifton. NJ O'QU 
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SEND FOR 
THE BOOK THAT 
BRINGS NEW YORK T S 
SPECIALIZED SHOPS 
TO YOUR DOOR: 

Hobby supplies. Sporting 
goods. Hard-to-find services. 
Discount cameras. 
Appliances. Home furnish - 
mgs. Complete listings on 
how to order just about 
anything you need by mail. 
AVON Trade Paperback $7.95 
At your bookstore or write Avon 
Books, Mail Order Dept., 224 
West 57th St.. New York, N.Y. 
10019 Add 75t per copy tor 
postage and handling. Allow 6-3 
weeks for delivery. 



IMPORTS “82 

iCpnf'n .- tngft page f I 9 J 

ibSe is for the idle rich who want 
more style and exclusivity than pro- 
vided by the new sedans, 

Camargue— Th* 41 sport y M Rolls 
coupe, if there is such a tiling, boasts 
styling by Italy's Pininfarina. 

FRANCE 

Peugeot 

504 — Only a 23 -I iter * four-cylin- 
der diesel wagon remains in Peu- 
geot's aged 504 series, the rest of 
which was replaced by the new 505. 
Economy, durability and good cargo 
capacity atone for its sluggish per- 
formance and ho-hum looks, 

505— The modern Peugeot sedan 
has four doors and a choice of 2,0- 
liter gas, 2.3-liter diesel or turbodie- 
sel power with four-speed, live- 
speed or automatic transmission, A 
new top-line STi model offers special 
paint, leather interior and a super 
TRX suspension on what was al- 
ready an excellent handling auto- 
mobile*. 

604— Peugeot's older and larger 
luxury Sudan in Eciiiti udiiLrd here 
with the 2. 3-liter turbodiesel engine, 
spacious interior and traditionally 
plush French -style ride and appoint- 
ments. 

Renault 

Le Car— Sold at both Renault and 
partner AMC’s dealers, the Li -liter, 
four-speed, fwd "French Rabbit" is 
low on style* but high on personality 
and practicality. A five-door hatch 
version joins the three-door model 
and revised controls and an optional 
sport package are new for H 82. 

161 — Nicely styled and economi- 
cal this fwd> sma-1 family car cornea 
in four-door sedan and wagon varia- 
tions. It s powered by a somewhat 
noisy, 1.6-titer Four with four-speed, 
five- speed or automatic transmis- 
sion, 

Fuego — This Ifi-based sport cou- 
pe, with unique aerodynamic styl- 
ing. will be introduced to the U.S. 
market early this year with optional 
turbo engine, 

SWEDEN 

Saab 

900 — A high-te^h, slightly eccen- 
tric. roomy and comfortable car, the 
fwd 900 cornea in a fouv-door sedan 
or three-dour hatchback both of- 
fered m optional turbo versions with 
exciting performance and handling. 
Power is from a sophisticated 2.0- 
1 iter Four coupled to your choice of a 
four-speed* five -speed or automatic 
trams axle. 



Volvo 

DLCiLrGLT'GLE — These two -door, 
four-door sedans or wagons with 
brickbat styling are offset by high 
quality and interior comfort. DL. 
plusher CL and sporty GLT are 2.1- 
liter, four-cylinder powered, the lat- 
ter with optional turbo, while the 
top-line GLE has iS-liter V6_ All 
four models offer a choice of four- 
speed (with optional electric over- 
drive) or automatic transmission. 
Six-cylinder, £.4- liter diesel power is 
optional. 

Super exotics 

Exotic cars have been hard to 
buy — no matter how much money 
you have — because safety, emis- 
sions and fuel-economy laws with 
regard to these vehicles have chased 
them out of the marketplace in 
recent years, 

But some are making a come- 
back, 

England's Aston Martin, famous 
for building the James Bond wonder 
cars of the early movies, is importing 

iLa faxl and handsome u.l-litci V8 
Coupe and the Volatile convertible. 
Both come with five-speed or auto- 
matic transmission, at prices rang- 
ing from §9fi,0GG to Si 18,000, There is 
also a high-performance version of 
the Coupe called the Vantage at just 
qvt?r SI 00,000- The futuristic, wedge- 
shaped L agenda four-door is also 
scheduled for a June debut — ail 
yours for Sl5Q,U00, 

Italy's Maser at i still sells the 
sleek Merak mid-engined Vti sports 
car here (1980 models are certified 
for that year's emission standard). 
Since they're technically 1980 cars, 
which were in the pipeline before the 
*81 standards took effect, they fc re 
still allowed to be sold. Meraks are 
about 840,000 each. The big news for 
82, though, is the big, Mercedes-like, 
four-door called Quattroportc (four- 
door in Italian). ICs loaded with 
every conceivable luxury feature, 
powered by a 4.9-titer V8 and priced 
at $64,000. 

Then there's the trickle of hyper- 
exotics— the ones that make your 
heart beat faster just looking at 
them. This rarefied group includes 
the 12-cylinder Lamborghini Count- 
ach and Ferrari hi 2 Boxer, the six- 
cylinder BMW Ml, Renault 5 mid- 
engined Turbo and the occasional 
one-off Lolas. Porsche 935 Kremer 
K3s fc 917s* Chevrons and so on. These 
are individually certified by small 
tuning firms and heavily modified to 
meet bumper, emissions and related 
safety standards. The price for all 
this? If you have to ask ... m 
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THEY'RE $T1LL BUILDING THEM OF WOOD rCe^nued ham ^ m 




boatbuilding material. It must be marine- 
grade plywood, oi course, with (he appro- 
priate waterproof glues and the added 
laminations per sheet for greater stability 
Kit makers supply I he plywood stock, and 
the builder should know the grade ol ply- 
wood used. 

To judge the looks and performance ol 
a boat, compare ittoone you know, or ask 
the advice of a knowledgeable boating 
friend In general, a craft that looks grace- 
ful Is usually functional. One that's cum- 
bersome and bony Is likely to perform like 
a box. 

A good profile or sail-plan drawing will 
also show the width, or beam, of Ihe hull 
and the depth, or draft. Fortunately for 
beginners, there are no radical kit boats— 
with the possible exception ol boardsaii- 
ing lypes. The best boat kits come with 
meticulously complete instructions. The 
pieces are precisely cut and clearly iden- 
tified, and Ihe structure usually lakes 
advantage ol the remarkable adhesives 
available today. 





— . 



Cetapaw, a 12'Moet dinghy which la adapt- 
ed from Herreahotf tinea, can be built and 
rigged (above, below and left) from plans 
costing $4,95, available from Wooden Boat 
Books, Sox 70, Qrooklln, Me. 04010. 




You dent need exctic tools and tech- 
niques to build Ihe average kit boat. 
Learning ihe skills of working wilh wood is 
among the satisfactions of building a 
boat, and much can be learned from 
experienced friends and publications 
such as ihe bimonihly magazine Wood- 
enBodt , published at Brooklin, Me. Onfy 
launching and leaving shore in a craft 
you've built yoursell can match the plea- 
fflaase ram io page i??.> 




The Snipe has been called the workt'e meet popular Mllboat. Contact lha Snlpa class 
International Reclrtg Asm., Privateer Rd., Hixson, Tenn. 37343 tor plan sources. 







DIRECT FROM 
U.S. OPTICS 

QUALITY SUNGLASSES 
AT FACTORY PRICES 



CUT Sil* S|> 



FREE cate with each pair. 



Each pair features; Impact mutant 
)fflM * Handcrafted * Folidhftd glut 
l«nHfl * Hardened nwtal frames • 

No non HHH gn&riAlH . 

FHEE^ limited lame only— delude wafaur 
lined case with each pa ir of glasses 
ordered (a $3-00 value]. Credit cards 
accepted. Dealer inquiries invited. 

NOTICE- tkm*t b* footed by cheap 
imitations. These glaesoa ore matte 
axcluiwoly for U. 5 . Optics *. To make 

Blire you got tho boat, order HOW and d 
not completely satisfied return ter 
rofund within 30 days. 
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e.L. Dalr 



PfbErtkpanAl Dtmaj a Shaflrtjjvg fil m— 

Wid* mnAjU □ inhit l*ni bcighlafli tnubillfy 
T 30 D gold frinij only. A 130.00 va.li** anly 
SH95.Z F-iirior JZ6 CC 
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A Choice of 3 
from IL Y 15 

MacPherson Strut 

Replacement Cartridges* 

1. Gas— Top of the ime for smoother noes, 
btstEer control 

2 . Regular— For normal street driving per- 
formance . 

3. Rally Performance -For the performance 
minded 



No matter what fciiyi of dnv- 
ing youdo. there 5 a KYB Strut 
Replacemem Cartridge that 
wiH maKe your worn shuts 
perform as good or belief th an 
now Get them where you buy 
shocks and get your struts 
repaired right" 

You'll save three ways, loo; 

MONEY-TIME HASSLE 

Bobby Unsof 
Auto e % perl; 
flaeing champion 




Ifc. 1TIS Corporation of America 
207 Eisenhower Lane Soush 
Lombard, IL 00148 

*OniyT©f wbuiiflsbie WiacPti^'son 41 run 





St, Lynchburg. TN 37352 



JACK DANIEL 
BLUE DENIM 
HOGWASHERS’ 



Nowadays,, folk* call th«s# "coveralls". "over- 
ill*“ o r "twh flwfiT^H': 11 . hu( ^hfn I ft** a bny, 
we called them ,s hoEwashtrs" This sturdy pair 
has Jar* Daniel brass buttons, and snaps, a 
Uitored tath Daniel's UbeE on |he front, and a 
hartdsnmely embroidered monogjam un Kite 
back yoke TftEse durable, niany-pDckeSed, blue 
denim Nogwashers* are great for chores os 
jest kicking around Give waisi size 130-42) and 
Intern (34-36) when ordefine My £26.00 price 
includes postage and band If ng. 






St nd ehcrfc, mantj cider m fist Aiftentjin Ei pm*. 
Vi Si or MtitarCJid, msludinf all mimbeis ind 

lifcftMult |A|lfJ fi : irtlu* Ijvi lor TN dcTiwry fc JVr i 
color cjil *iL«g lull 01 old Itnnfs-Mi* 1*nii Atm l^r k 
Ojriid'T ttif'morflD'ilij. i-c nrl lj QO la me iDomc ad* 

flTKl En LCfllKienl.H U l or A CdEI L-ffDO-Jll asnp 
Twn^^ff residtnH call 615-759-718* 



Listen to television 
on your 
stereo. 




IN SIMULATED STEREO! 

TEiEdAFTEfl* easily Cbnn«?is 10 any TV 
and plugs Imp The Auk, Tape, or Tune# Input 
ol any stereo amp'iiber flV and stereo can be 
any distance apod) All TV progfams will 
cpfile Through ydgr arerso amplifier and 
spenkOT, ev&n Video Tppe, or Cable TV 
shows, Quality electronic circuitry assures 
correct 10 to 50,000 OHM impedance 
metghlog, for* foil 50 to 15.000 HZ frequency 
-esponsc The malm circuitry actually pro 
vides two channels 01 Bimuisied stereo Total 
chA35S9 isolation me^ng protection for both 
your stew end TV. TELEOAPTEfi* Is also 
great lor using a tew Teed phones and taping 
TV programs Complete with Instructions, 
and TWO YEAR WARRANTY. 16 day trial or 
money back il dissati^had 

The TE -200 Tfeledapter 
only $ 39. 95 and handling 1 
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BUILDING THEM OF WOOD 

from papa 721,1 




Banana Board, a sailboard available it a 
kit, la from Jack Holt Ltd,, the Embankment. 
Putney. London, 5 W 15 tB P England. 
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The Tornado, a JEO-fooi Dfymplc^clees calfr 
maren, comae as a kit from Houdon Boats, 
Berkshire Valley Road. Oak RJdge, N-J. 



sures of watching her take shape under 
your hands. Wood boats combine new 
protfucis. sealants, adhesives and tools 
with the warmth of wood. 

— Jonathan Wilson 



SOURCE LIST— PLANS 

Jtahn Atkin, N.A . Bon 5, Norton, Conn 06630. Query 
specifically 

Jay R 0#nfora, Bo* 309. Friday Harbor Wash 
SKSO Price Heft 

Philip C Boiger. 250 Washinglnn Si GtauqeslEr 
Maw. 01530 Query speoftcaliy. 

C P.S. t>9signs. 1 1 304 East Seventh Si . f ulsa, Okie 
741 £fl Pm^Hirr. 

Will lam Garden. N A Bo* S395. Stfney. &.C V^L 
3S5 Qu«ry specitic^iy 

Gle^-L Manns Dssi^ns, 91 52 RdsecranS, Bemkjwfif, 
CaM. 90706 Catak^g. 52 

Meter Bearing & Sailing Plans, 224 Weal $7th St-. 
Now York, N.Y 10019. Free price lul 

Popular Mechanics Plans ■£ Ideas. Bo* tot*. fiadKS 
City Station, New Yorti, n V. 10101 C&iatog, $1 

Ja/?ies Whar* am Asso^ies, Kilkwon. New Ross, 
Cwnjy Wealed. Ireland. Cslalog, M 

WoodenSoai Prans. BOH 76, Sroohhn Me 04&16 
Catalog. S2. 
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CABINETS FOR VOUR KITCHEN 

tConanuea J«vn pzqe TO Oj 

wall to be removed is a bearing wall 
(one which supports the toad im- 
posed by the roof), If you lack the 
know-how to determine joist run 
and how a roof is supported, play it 
safe: Call in a professional engineer 
and follow his advice. 

If it is a bearing wall, install a tem- 
porary wall, located about i ft. inside 
the house wall, to support the joists 
overhead during the tearing out and 
rebuilding. Use 2 x 4 s for the plates 
and studs for the temporary wail p 
and drive shims beneath the bottom 
plate, if necessary, to assure the wall 
being wedged securely in place. The 
building codes and zoning laws in 
many communities require u permit 
before the building tines of a resi- 
dence may be altered- So check with 
your local building department be- 
fore you put a saw to the wall. If you 
proceed without a building permit 
and you get '"caught." you may he 
required to tear down all of what 
you've just built. 

At this time, determine whether 
thtyr are any water or heat pipes, or 
electrical wires in the wall. Jf there 
are, take every precaution to avoid 
damaging them during the rip-out 
operation. To be safe, turn off water 
to water pipes, electricity to electric 
lines, and so on before starting l 

Locate your opening and use a 
large-diameter hit in your drill to 
mark the upper comers of the cut- 
out, Next, go outside and pinpoint 
the interior floor elevation on the 
outside wall, using the holes to gu ide 
you. 

Your footings and block wall for 
slab) must be installed before you 
make the wall cutout — but first you 
must know the floor elevation. 

Knocking out a wall 

Remove the siding, then use your 
spirit level to mark the horizontal 
ami vertical lines to be cut. Set your 
saw blade to cut to a depth of about 
: Ain. (standard siding thickness is V* 
in.) and make the cut. Caution: Only 
an experienced saw user should 
make this type -of wall cutout with a 
portable circular. There is a great 
pos as bi li ty of kick b ac k — e specially 
when moving the saw overhead. If 
you have any doubts about your 
expertise, have a carpenter make 
the cutout. 

Take off the sheathing below, then 
remove the interior vrali, in the same 
fashion. Finally, cut out the studs. 
Next, install the appropriate-size 
header and posts to support it. If iVa 
not a bearing wait, you can use a pair 
of 2x6s, spiked together. If thu wall 
carries weight from above, ask the 



local building department, or a pro- 
fessional engineer, to calculate the 
size header needed 

If you plan to build the addition 
yourself, you'd be wise to buy a good 
carpenLry reference book. I recom- 
mend Modem Ctirptnlry, by Willis H. 
Wagner, published by The Good- 
heart- 1 Willeox Co- Jnc. t South Hol- 
land, III. It's available at bookstores, 
or write the publisher for availably 
and price* 

Making an add-on work 

There T s an important design con- 
sideration when planning a house 



addition — how it will look both out- 
side and inside. The shape of the 
add -on, plus the materials used for 
siding, roof* window* and 30 on 
should blend perfectly with what is 
already there. New’ windows should 
match the old in style and should be 
installed at the same elevation as 
the existing ones. 

Inside, it's important to create a 
finished room that feels ss though it 
has always been there. Color is an 
effective device here: A careful se- 
lection of paints and wallpapers cun 
make an add-on compatible w p ith any 
connected room, IM 



You can lose your wallet, 
but you can't lose your 

Incle Henrv The stockman 

viiviv 1 iviii ji Is the perfect helper for 

a thousand and one jobs. Guaranteed against 
loss for one year from date of registration. 



The blades are made of Scbrade + Steel 
and are completely rust resistant. Uncle 




WHS Tor your tree Servos Almoroc to SChrade C oHery Cor p . E 1 'wv ;''e H V 12 *A?T< <J59C. 
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NEW NOW 
for home and shop 









A The lightweight Stihi 01 QAV chain saw is now available in a 
Bonus Pack that includes a 14-in. bar, a carrying case, a sharp- 
ening file, a S'/z-in. splitting wedge, a sprocket-cover wrench a 
spare chain and an B-oz. can of engine oil. Woodcutting and 
chain -maintenance booklets are also included, as is a Hook* 
N- Adjust tool used lor cleaning the guide-bar groove, adjusting 
the carburetor and checking I he chain cutter angle. The Pack 
sells for $2to lo $230, depending on the local distributor. It's 
made by Stihi Inc.. 536 Viking Dr., Virginia Beach. Va 23452. 



B Woodstock is a new collection of self-sticking vinyl flooring, 
designed lo look like real wood. The Six different styles— four 
parquets and two plankings— are available in light or dark wood 
tones The 12-in-square parquets and Ihe6 x ifl-in, Pennsyl- 
vania Planks (see inael) cos! about $2 and $2.50 per sq. It., 
respectively. Tbe Random Planking (larger photo) comes in 36- 
in. lengths and 2VK 4- and S’A-ih. widths for about $3 per sq. ft. 
All are at flooring stores and home centers, made hy Armstrong 
World Industries Inc., Box 3001, Lancaster, Pa. 17604. 



C A new line of 133 stoppable vinyl wall coverings and 33 com- 
panion fabrics has been added lo the Walt-Tex Sampler Collec- 
tion. Called Sampler II, these products were designed to 
complement all traditional American furniture designs, 
according to the manufacturer The wall coverings cost 
SS.95 to$1 1 ,95 per 5% sq.-yd roil; (he fabrics are $16,95 
per sq. yd- Available at home centers, Ihey re made by (he 
Columbus Coated Fabrics Div of Borden Chemical. 1230 
North Gram Ave,, Columbus, Ohio 43216. 



D The Sentry Survivor i and Survivor li are UL-listed. 
steel- and concrete-walled safes, designed to protect small 
possessions and documents from fire. The 33-lb Sentry I 
is evt x 13% x 1 57a in. and has a 527-cu.-rn, interior 
capacity; the 22-lb. Sentry II measures 8% * B7* x 15% in, 
with an interior capacity ot 257 eu. in. Priced a! $54 and 
$38, respectively, these key- locked safes are sold at home 
centers and office-supply houses. Made by John D. Brush 
Co. inc., 900 Unden Ave . Rochester. N.Y. 14625 
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Clear Your Home of Mice, Rats, 
Roaches and Other Pests— and 
Keep Them Out! 



SCRAM™ is a home-size version of the commercial 
pest control device that's safe for people, pets 
and the ecology. Try it in your home for 30 days. 



It happens every yea r; Cool, autumn 
months drive flying, creeping, crawling 
pests into your home. What do you do? 
Fight sin endless ban lie using dangerous 
[raps, poisons of sprays? Or shell out 
good money for high-priced exter- 
minators? WdL-hcre p 5 art ingenious new 
spate-age h ‘Pied Piper” that will 
eliminate common household pests - - and 
keep (hem out ! 

PESTS GET THE MESSAGE LOUD 
AND CLEAR: SCRAM! 

SCRAM™ is a home-size version of an 
electron it pest control device that's, used 
by professional exterminators tt\ heart 
is a special quartz crystal speaker that 
sends out ultrasonic waves on varying 
frequencies (so the pests ean k i develop 
an immunity to St). Von can't hear it. 
Neithcr can your pels. But mice, rats, 
roaches and other pests can. And the 
message tliey get ls unmistakable: 
SCRAM! 

Pests canT stand SCRAM's™ 
ultrasonic waves. IE causes them extreme 
discomfort and pain. In fact, 
SCRAM "s™ ultrasonic output bother* 
them so much, lhey'11 leave rather than 
endure it. WhaCs more, they stay away 
els long as SCRAM 1 * Ls on the job. 

JUST PLUG IT IN. AND CLEAR UP 
TO 2Sm CUBIC FEET, 

You can use SCRAM™ anywhere 
there's a I IO^VdIe socket to plug il into. 
That's all you do -and those pests will 
disappear day by day, week by week. 
SCRAM™ uses only 5 watts-4 /10th ihe 
energy of an ordinary 50-w an bulb. And 
its solid state design means there's no 
m aim cti ancc- -ever , 

IT WON T HARM CHILDREN* 
PETS, OR THE ECOLOGY* 

Best of all, (here's nq danger. A 

SCRAM™! Drives a win 

Mire Rais 

Knachfr Carpenter Ante 

Crickets Flies 

Mosquitoes Locusts 

Fleas ...and many other pests 

■Vo/e. H h spife of some ciaitns, 

studies indicate t hut ultrasound is 

not effective at t rantroffing bats or 

spiders. I 



leading university tested it and found it 
absolutely safe for luimatis- even 
children--and pets. And it's harmless to 
the ecology. There's no mess --no traps 
to empty and reset, no dead vermin to 
dispose of. (They leave under their own 
power!) And SCRAM's™ ultrasonic 
waves will posijvety not have any effect 
on burglar alarm aysterm, fire or smoke 
detectors, garage doors, TV reception or 
any other electronic devices. 

SCRAM™ is the per fret pest protec- 
tion. It will keep pests from inhabiting 
and nesting in vacation homes, campers, 
and boats both during the summer and 
off-season. Use it to control pests where 
food Is kept or stored. Commercial ver- 
sions have beers used for years by exter- 
minators, ' restaurants, and farmers, 
Hard-to-Jiciil areas, stub as garages, 
tooEsheds and farm outbuildings benefit 
most from SCRAM's™ ultrasonic pre- 
lection. 

THE PRICE MAKES IT PRACTICAL. 

Until recently* price* of ultrasonic 
units were high— close to S200 in some 
eases. Only professional pest control 
companies used them and demand was 
low, But now the secret Is Out. 
Availability of lower co^c components, 
particularly quartz Crystal speakers, 
resulted in lower priced units. Now 
clean, electronic pest control is practical 
for everyone, SCRAM™ costs just 
$49.9? (plus $2.85 shipping and han- 
dling) but is as effective as units costing 
four to five times the pried 

GET READY FOR THE WINTER 

PEST INVASION. TRY SCRAM™ 
FOR JO DAYS AT NO RISK, 

Now's the time to orct-r. Pretty soon 
the creepers and crawler t will be finding 
their way into your home to escape the 
cold weather. When they do- -be ready 
for them - with SCRAM™ 

Try SCRAM™ at home for JO days. If 
you Ve not satisfied lhail its mess-free, 
danger -free protect ion isn't worth many 
times its modest price. \otir money (in- 
cluding postage) will be cheerfully 
refunded. You are fully protected by a 
on* year manufacturer's warranty, a& 
well as by Shelburne's 26-year reputa- 
tion for satisfied customers. 




SCR A ftf** Is antill urtd unobfirusivt-- 
ruggfd* hi-impact case h as black finish 
with brushed silver face* Measures only 
3- ?/2" x 4 kM j 3-l/2*\ Weighs about a 
pound. 

HOW TO ORDER- 

To order, simply send your check for 
$49.9? plus S2-EJ5 shipping and handling 
to The Shelburne Company at our ad- 
dress below . Or get even faster service 
with your credit card by calling our toll- 
free number. 

rCREDIT CARD HOLDERS”! 
CALL TOLL FREE: 

24 hours a day — 7 days a week 

(800) 638-6170 

OK 

{RO0I 2i*-2ftG6 

-Maryland residents call 3634304-^ 

Rid your home of rodents and insects 
without using dangerous (raps or in- 
haling even one brealh of poisonous 
spray, Order j SCRAM™ today at no 
obligation. 

mol 

Shelburne 

1 10 Painters Mill Road Dept. R 60 
Owfngs Mills. MD 21117 
(101) 3614204 

The Shelburne Company 19&2 




Now Popular Science Book Club gives you the best 





*cS. Ihwhih rtur 
Kitchen & luSfjlng Tmjp Own 




44 tt. Hw taUMWlfft 
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S torag e 

Wo! System* 
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4411 Slow; CiM, 
Cbiuei end WiH sytbim 
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as yourweteom to 
Popular Selene* Book Ctuli 



Tqu simpky agce& 10 thjy jus! two more bocfcs ol you* choice within 
i year irom me hundreds br^ntfrir^naeiecTio-fig gtFered each year 



Ntrw you on do il yourself and do il right in every area of home repair tad improve 
mmt Tbt acclaimed Popular Science Skill Books make It easy— #<wi for begin- 
am— lo Sari and finish oil kinds of projects like ■ pro. Jut look II up and get the H- 
liuinted innen you need. Everything from emergency repair procedure! to tipi tm 
buying materials Ko planning! building, and installing your own brand new projects. 

Get die specific hamHr , i kn-to yarn «c 41 
That's whil Popular Science Book Gib is all about. Ai i Gob member, yon hire the op- 
portunity of seeing kindreds of brand irew, hard-to-flnd handyman hooks published 
cock year. These include the best bow to books bon publishers all ora I bo couth 
try— oJons with many original custom wrilten Papula* Science Books, commissioned 
specially lor Ihc Club and offered exclusively to the membership at ribconil. 

os a member of PSBC you can »v* s p lo and sometimes more on many 
special bargains offered each year., .books oan home repair ind improvement, house 
building, wiring, plumbing, concrete, masonry, woodworkJfig, wockshopa, furniture 
building, Appliance repair, cars and car repair, electronics, machines, technology in- 
sulation* enerfy siren, and much more. 

Each hardbound Skill Book Is in handy 6 Y* * x 9 V* m f onnatl 





"Lwa through the Fopuiar Science Skin Bookn when you Ptwf http hix 4 
Specific lhe$rpatitni teacher* who don't mind how many rime.i you 

jtp bock over the pope nm be almas t a.* retiunlrng a* □ friend rVi the 
business. * v 

HdowajhI Gftrdm 



Mall attached card todayl 

If card Is missing use coupon, or write to: 

POPULAR SCIENCE BOOK CLUB 

Box 2006, Latham, N.Y. 12111 











deal in do-it-yourself home repair and improvement! 



m 



Each hardbound Skill Book 
published at $8.95 each. 

Hiv Ynr Gib Woxb 

Firsts you gel lour of Ihe hardbound Popular Science Skiil Books shown here for joil 
$1.00 plus delivery and handling. Simply mail Ihe attached card or hk be handy 
coupon. Send no money— yoi r book* will be right away. 

Then, nbonl every four week* (13 times ft year), you'l t receive a Club Member^ bulletin 
describing ihe current main selection and alternate books aleo available, in addition, 
up in 4 time* a yew, you may receive selected mailing) on ruoju) products of special 
interest lo the memhezihip— many a! giant bargains! If yea want Ike current main 
selection only, do nothing. It will be sen I auEonuticaJly. If you don't want the main 
selection, « want alternate books, or no books, simply Indicate your wbhts on the 
handy form Ehai comes with the bulletin and return If to m by ihe date shewn. Quh 
mailings are carefully scheduled to assure you of at kwt Id days In which to do this. 
Bui In the unlikely event lhat yoa don't have 10 days, and you receive an in wan ted 
selection, you may return Ll. 

After receiving your joining shipment, your only obligation Is lo buy I wo mom regular 
sdttiluns or alternates in the neil year. After that, menberabip may be cancelled at 
any time, by either you or Ihe Qub. 

Club books are comparable in every way— paper, priming, binding, jacket— U original 
publishers' editions, yd you may save up to SW% and sometimes more on many special 
books offered each year in the Club. To become eligible for these bargains, mail tike 
card today! 

Each book features hundreds of show-how illustrations! 
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what owners think about their 
cars“how strong their opinions are, 
how they rate the vehicles against 
their own expectations, and how 
well the car satisfies. 

Ay we mentioned, the Starlet 
cleaned up in our 1981 Owners 
Report roundup. Of the 12 cars we 
scrutinised, no other car carried 
away so many honors. But others 
that fared well — and some that 
fared poorly — included the follow- 
ing: 

The Datsun 2£0ZX came in for the 
most compliments in the area of 
excellence of workmanship. A total 
of 72.5 percent of the Z’h owners 
gave overall workmanship a rating 
of excellent, The Starlet came in sec- 
ond beat with an excellent rating of 
62.0 percent. 

The car with the worst workman- 
ship rating, we’re sorry to report, 
was the Cadillac Sedan de Vilie. 
Everyone picks on Cad. Part of the 
problem with that car, though, was 



due to its V8-6-4 engine which, at 
that early stage of the production 
run, was still giving owners more 
pain than pleasure. Nor could Cadil- 




Cadlllac $edsn de Vile, May '»1 , page 106. 



lac dealership service personnel of- 
fer a Quick cure. This, in turn, led 
19.8 percent of onr owners to give 
dealers a service rating of poor. 

Ironically, the car that owners felt 
got the best service was the 1931 
Chrysler Imperial. Fully 60 percent 
gave the Imperial’s service person- 
nel an excellent rating. Not that 
Imperials needed much service, be- 
cause Chrysler’ 3 Canadian assem- 
blers, who put these coupes togeth- 



er, must each have a minimum of 2b 
years of experience before they get a 
place on the line. Also, all the Impe- 
rial's mechanical components are 
hand-picked, matched, and all care 
undergo real and simulated road 
tests before they’re allowed to be 
shipped to a dealer. 

The car with the fewest mechani- 
cal problems turned out — again— to 
be the Starlet. But more Burprising, 
perhaps, is the fact that the Ford 
Motor Co. fared extremely well in 
this area, too. The Ford Escort, 
EXP, and especially the Granada 




Chrysler Imperial, June ‘M, page 80. 



ended up with far fewer mechanical 
problems than most of the others. 

The Imperial took top honors in 
front-seat comfort, with 96 percent 

rPtease ijm to paps 13 2} 
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Haw no more feara of being stranded 
because your car battery Is dead. With 
our solid state Car Computer you can 
tfst the condition of youf battery your- 
self. in seconds,, at any time. &vvn if 
youve never changed a flat tire Simply 
plug f hb pocket-sized "brain'' into your 
cars cigarette lighter and you'll get hi- 
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or strong), alternator, regulator, carbu- 
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computerized with LED readonly No 
mechanical parts lo cause trouble. You 
never have to rely on unreliable me- 
chanics again. With out Car Computer 
you know If you realty do need a charge 
or a cat batteiy: and youll know it con- 
venienrly in advance. Stores compactly 
in your gtove compartment. Ideal 
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of our owner® scoring that aspect 
plainly excellent. The real sleeper in 
the comfort department, however, 
turned out to be the Ford Escort, 
which strolled away with the rear- 




Ford Escort, April '01, peg* 99. 



seat trophy. Enthusiasm ran high as 
89.3 percent of the owners we sur- 
veyed gave the Escort’s rear seats a 
rating of good to excellent. Note that 
this doesn't mean the Escort has the 
biggest or necessarily the most com- 
fortable rear seating area; it’s just 
that Escort owners voiced their sat- 
isfaction with greater numerical 
forcefulness than the others. 

Front seats judged least comfort- 
able belong to Chrysler's It- cars. 
Part of the problem here might have 




Build your own air compressor 
from Ml plans 




Once you have an air compressor 
in your homo shop, you']] wonder 
how you ever got along without it. 
You cun spray paint with it. You 
can inflate swimming gear* toys, 
auto and garden tractor tires, More 
important, you tan sandblast parts 
and rivets in metal scams, You can 
blow-clout fine mechanisms and, 
with PM 'a unit, you can vacuum 
pump your car's a ^conditioning 
system prior to adding Freon — 
something you can't do with most 
ordinary air compressors. Finally, 
this unit features a filter/water 
trap — which is an optional extra on 
most commercial air compressors. 

PM AIR COMPRESSOR 
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this versatile 1-bp compressor and, 
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life* saves trip to gas staiJon. 
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eo Air Compressor, Popular Mechanics 
Plans library, Box 1014, Radio City 
Station, New York, 1SLY. 10101. Allow 
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dass mall send 7 5 cents extra. 
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been that the Dodge Ark's and Plym- 
outh Reliant have been widely ad- 
vertised as six-passenger vehicles. 
Owners tend to find six a snug fit. 




Dodge Arteo. April '01. page 99. 



And the automobile that took the 
booby prize in rear-seat comfort 
was, without a doubt, AMC’s Eagle 
SX/4, This converted Spirit never 
did have much rear le groom. Howev- 
er, owners did praise the Eagle’s 
four-wheel drive, mentioning It not 
only as a primary buying goad, but 
as one of the best liked attributes of 
the car. Here, we noted the senti- 
ment was especially strong among 
drivers who live in the snowbelt 
states. 

The least liked of all features 
turned out to be the Ford Granada’s 
fuel mileage. Nearly 20 percent of 
the drivers we surveyed had expect- 
ed better, particularly with the six- 
cylinder engine. The Six averaged 
nearly two mpg lower in our Owners 
Report than the VS, But the big dis- 
appointment came when Granada 
owners compared their own mileage 
with that projected by the EPA. The 
EPA said 23/34 mpg for the four-cyl- 
inder Granada. Out respondents 
barely squeezed out a 20,3/25.7 mpg, 
average city/highway. This really 
isn't unique to Ford, We found own- 
ers of lots of different makes of cars 
voicing similar disappointments. 
We've often said that the EPA needs 
to get a more realistic teat proce- 
dure, or perhaps ask owners for feed- 
back, the way we do. 

The best liked and most highly 
praised individual attribute of any 
single car was the styling of the Dat- 
sun 280ZX, No other automobile we 
examined last year brought out so 
much spontaneous praise for sheer 
good looks or for anything else. It's a 
car that sells on the basis of its 
appearance, yet it never seems to 
disappoint after the newness wears 
off. 

The purchase least likely to be 
repeated was the Renault 18s. Not 
that anyone had terrible things to 
say about the Renault. But appar- 
ently the sort of buyer who chose the 
I8i likes to shop around. Renault 
workmanship and comfort come in 
for a good measure of praise, with SO 
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percent rating overall quality pood 
to excellent* Mechanical problem^ 
thought did crop up* and not all AMC 
shops were yet set up to deal with 
them. 

In each questionnaire* we asked 
respondents to list changes or im- 
provements they'd like to see. Last 
year, a good number of people sug- 
gested adding a turbocharger to 

whatever car they happened to he 
driving. Et appeared 1931 was the 




Renault 161 , September ' 81 , page 172 . 



year of the turbocharger. Front- 
wheel drive was roundly applauded 
wherever it appeared and was sug- 
gested for a number of cars that 
didn’t have it. Five-speed manual 
transmissions proved to be another 
favorite suggestion. 

Over all, imported cars drew high- 
er general praise than domestics. 
But that T s no real indication of rela- 
tive merits, Because of the hundreds 
of cars available, we concentrated 
on only an even dozen. In defense of 
American engineering and work- 
manship. the Ford Escort and EXF f 
the Imperial* and in some respects* 
the Cadillac, Granada* Eagle, and 
the K-cars acquitted themselves 




Ford OF. December SI. peg* ». 

well. In 1982* well see how CM’s J- 
cars and other UnS.-made automo- 
biles compare. 

Our Owners Reports fill a need 
that road testa can^t, and vice-veraa. 
We J ll continue to bring you these 
Owners Report roundups annually, 
and in this way we'll compare and 
contrast the winners and losers 
among the newest and most note- 
worthy of American and imported 
cars. Among those upcoming in the 
near future; the DeLorenn, Datsun 
810 Maxima, Isuzu, five-liter Mus- 
tang* Lincoln Continental and the 
Toyota Celica dohc. It will be an 
interesting automotive year. IN 
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The Easy Gillespie Way! 



With the Gillespie 
Brass Reiinishing 
System, you can 
renew 
copper 

It s original ueauiy 
. , .and protect it. 



How to get rich 

START YOUR OWN BUSINESS RIGHT FROM YOUR 
HOME - AND MAKE A FORTUNE IN MAIL ORDER! 




Mall Order Beginners 
Get Cash by Maill 



H*vt y<n* ever (tinvghl Of tipcraling 4 tiilfc fnail 
ordtf bimntsi □ f ytn it own? Something you could 
stuE on a shocytring rigJhl from home in ydur ^it 
lime- U K S J raNitcmi byssrtsi! 

Sob Carla ftf Mcwirk, N.J. raft Ns firu >tni\\ 
mail order ad in House Ueouiiful magazine — 
offering An miti clMhei m.-k- Bu*ine» W*ek tt^ 
ported IhaE hir ad brought in 15,000 in order* By 
I he end Of Tin first year in Mail Order, he hfrd 
grossed o«r i 300,000! 

Aftfflhrr beginner^* lawyer from she midweii, 
soEd a mail order item to fnhennen. Socially Sales* 
man m*gAJtnr remls. "he made JWHWin ihe first 
three month*!" 

There u- no other busmen where you can make 
a fortune so tm. Cume up with 1 'hen* tiew item. . . 
and W KAMI 

li strike* like r bolt of lightning! 



Mdtiom of people te«S spout ad and vytWtniy, 
you arc stamped wiih :ash orders Rom all ovei 
(he country MORE MONEY m *U Jay* Lban 
you tou Id earn 1 n a lifetime 1 
l ike rh# Vermont d«M who M.n net* ad in Spofi 1 
Afield magaitne. His ad pulled 22.000 orders — 
over A HALF MILLION DOLLARS INCASH! 

Ye-i. Maid Ofder h the teiaeaE-gjowing. most prof 
liable business in Amenta! And \w* with the pnp- 
tiklHffl apfcxfcffl , . the huge leenage maifcei , . . 

and more people moving to I he suburbs— we are on 
1 lie ^erge ol I he BIGGEST BOOM m Mai l O 
NstopyJ 

Free 

IT you ar# sincerely mtereited in iisfEing a luLcra- 
Live business of your own ACT NOW! We can help 
•trju get tkh In Mail Order just « wrW helped 
otheri. Mail the coupon or &cnd a postcard. W± h LI 
*end you a free book, raUlog K -ads uh 3 tumplrtc 
facts about our orfef No »afc*mafi will call. No 
obligaEirPft. You don'! need previous experience but 
you musi be over 21 . Wriie to; 

Mall Older Aumfclei. Ire. h Dept. ST I 
Manhdt. Nr^Jfwy^TH5 

H Will Ordsr AssocSaloa, Inc.. Dftpfl. S71 

I 12GCh4Slmi1 FUdga ftd. 

J Mpnivai*. New J«rasy 07645 



Please rush ruh OelaHs immediately. 




HINTS 

FROM READERS 



Take your pick 




Keyless lock la perfect for toolbox use 
since It allows quick access. Press In 
bell to relieve tension, lift out pin. 



Stump friends with this lock 
which needs no key. It's a Master 
lock with hail tip removed, so it 
won't lock. The bail is held in 
locked position by a removable 
pin that looks like o rivet, but is a 
common nail with rounded head 
and trimmed shank, ] used a No. 
38 bit to bore a hole for the dum- 
my pin Vu in, from the top of the 
lock back, centered on the bail, 
iilmuM. through the lock front, 

— Harry Louden 




To modify tho lock, file or grind off the 
ball at the notch, so ft won't stay locked 
when fi's pushed in. 




Tape the half so It’s almost bottoming; 
bore e hole through the lock back and 
ball. Tape (leg serves as depth gauge. 



134 POPULAR MECHANICS 






Bfltll* crufa^r Edinburgh cm convoy escort bottom by a British torpedo. Tfila was prf- 
cJs-rly before her sinking In 1942. Hit first by fimrlly to keep RussJan gold bullion on 
German U-boate, then— a day letar—by board th* crippled ship, destined for the 
destroyers, ah* was eventually sent to the United States, from the enemy. 



HIGH-TECH TREASURE DIVERS < c±™^ii v-\jc.b*i 



the Barents Sea. A dozen divers 
spent as many as 40 days pressur- 
ized to a depth of 720 feet, in a suc- 
cessful attempt to recover gold bul- 
lion that had gone to the bottom 
with the warship. The ship was car- 
rying gold bars as payment for U.S, 
arms sold to Russia in World War IL 
Some 431 of the reported 465 bars on 
board were recovered, worth about 
S90 million. 

In saturation diving, the diver is 
pressurized gradually to his work' 

iiljjf depth, where hia body will 
"stay "—remain under pressure— 
for the duration of the dive, which 
may be as long as several weeks. 
Each diver is subjected to the maxi- 
mum amount of inert gases that the 
body's tissues can absorb at that 
depth, creating a condition of equi- 
librium. Effectively, this means that 
divers can live and work at a given 
depth (pressure) indefinitely, with- 
out accruing incremental decom- 
pression time at the dive's conclu- 
sion in order to return to normal 
atmospheric pressure. 

Common to both 1 on g-du ration 
{saturation} and shortniuration 
{bounce) diving is the problem of 
decompression, Normal air consists 
of about 80 percent nitrogen and 20 
percent oxygen. Some of these gases 
are present in solution in a person's 
blood and tissues at all times, 
depending on the atmospheric pres- 
sure on the body. When a diver sub- 
merges. the pressure forces more of 
the gas in his body into solution; as 
he surfaces, the process is re- 
versed. 

If the pressure is reduced rapidly, 
the gases leave solution in the form 
of bubbles. The wide variety of disor- 
ders caused by bubble formation are 
known collectively as the "bends." It 
is to avoid this condition that divers 
are brought to the surface slowly. 

A principal advantage of satura- 
tion over bounce diving] a that in the 
former, decompression is saved for 
the end of the mission, instead of 
having to do it after extremely short 



durations at bottom depth. Satura- 
tion divers remain at about the ^ante 
pressure as that of the working 
depth and periodically are brought 
to the surface by a bell — always 
under pressure. 

The Dorte dive 

The Andwa Daria sank on July 26, 
1956, after a collision with the ship 
Stockholm some 50 miles south of 
Nantucket island, Mass. It lay es- 
sentially undisturbed, despite sev- 
eral attempts to salvage her cache of 
passengers' valuables, until last Au- 
gust. 

A professional diving contracting 
firm, Houston's Oceaneering Inter- 
national, used heavy-duty commer- 
cial equipment made for w ork in one 
of the world's harshest weather 
areas — the North Sea— to success- 
fully recover the ship's safe. Trea- 
sure-hunter Peter Gimbel hired 
Oceaneering. Home base for the 
operation was the converted North 
Sea-type supply boat Sen Level // - 
leased from Sea Level International 
in Lafayette, La, The 190- foot vessel 
is designed to accommodate 16 per- 
sons in comfort, but in configuration 
for this mission, she carried 32 per- 
sons, an abundance of camera gear 
(a TV documentary of the recovery 
operation was being til med) and 250 
tons of diving equipment 

The Sea tevel // carried a 1,000- 
foot rated saturation diving system. 
The deck decompression chamber 
included an entry or emergency 
lock, and an 3-foot diameter sphere 
with toilet and shower. It was mated 
to an 8-foot spherical Wilson diving 
bell. There were a maximum of sev- 
en diyers at a time in the living 
chamber, according to Oceaneering 
dive supervisor Steve Jennings. 

The bottom breathing mix was 90 
percent helium and 10 percent oxy- 
gen. Of some 273.000 cu- ft, of breath- 
ing gases brought along for the occa- 
sion, 250.000 cm ft. wore consumed, 
according to Jennings, The cost of 
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MAKE CASH 

CLEANING CHIMNEYS 
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the breathing gas alone was 150*000. 
Jennings reported that the Gcea- 
nee ring divers remained at the sat- 
uration depth from August 3 to Sep- 
tember 2. The Gimbel cameramen/ 
divers rotated into and out of satu- 
ration at about 10 days to two weeks 
each. Though the saturation depth 
was 160 feet* the actual depth of the 
ship was 24 G feet — this depth 
reached by “ excursions'* from the 
saturation holding depth. 

The steel safe, weighing over two 
tons, was discovered by Gee anee ring 
diver Drew Ruddy. It was moved lat- 
erally to the access hole, rigged for 
hoisting to the surface* and hauled 
aboard using an air winch. Other 
interesting items that came to light 
during the recovery included china 
plates and a heavy glass door* with 
brass comers. 

The oft- forbidding weather off 
Cape Cod lived up to its reputation 
as fogp heavy sens and high winds 
assailed the support ship. Neverthe- 
less, the bell was over the side of the 
Sea Level II an average of six to 18 
hours per day. At a cost per day of 
S25,000* the more time that could be 
spent on the bottom, the happier 
Aim-maker Pete Gimbel* Oceaneer- 
ing r a customer, seemed to be- 

Deepest treasure dive 

The Edin burgh project is the deep- 
est manned salvage operation to 
date. A West German-built satura- 
tion diving system was used, includ- 
ing a three-man bell, two deck 
decompression ehamhers (DDC), 
and a pressure transfer chamber. 
Wharton Williams? managing direc- 
tor, Malcolm Williams, told PM that 
eight days' decompression time was 
required to return the divers to nor- 
mal pressure after the mission. 

At five minutes past midnight on 
the morning of September 2 a grad- 
ual pressurization of divers began. 
For three of the 12 p saturation would 
be their mode of living for over 40 



days. Within 41 hours, the pressure 
inside the deck chamber had 
reached the saturation holding 
depth of 750 feet, the pressure at 
which the divers planned to remain 
for the duration of the mission, mak- 
ing excursion dives from that depth 
to the Edinburgh's site at 303 feet. 

On September 4, the first dive was 
made to the vicinity of the wreck. 
The groundwork had been laid five 
months earlier by a videotaped sur- 
vey of the wreck site by Wharton Wil- 
liams's remotely -operated recon- 
naissance vehicle Scorpio— made by 
the ILS. manufacturer Ametek- 
Straza, The orientation of the vessel 
was dear from the tapes: It was 
lying nearly horizontal p port side 
down, with a torpedo hole visible in 
its upturned starboard side. The tor- 
pedo hole was located some 15 feet 
forward of the spot known, by con- 
sulting ship's plans, to contain the 
ship's bullion room. To the distress 
of all concerned — particularly the 
divers — this room proved also to 
contain live bombs and other still- 
dangerous munitions. 

The bullion room is located slight- 
ly off-center, closer to the more 
accessible starboard side of the Ed- 
inburgh, with its deck some 25 feet 
from the ship's bilge keel- To make 
matters more exciting, a fuel tank 
was located between the outside of 
the ship and the bullion room. 
Because the torpedo hole was too far 
forward to be of any help in making 
an access hole dose to the bullion 
roonii the decision was made to cut a 
fresh hole into the ship's side direct- 
ly above the bullion room* separated 
from it only by the fuel tank. The 
tank was empty of fuel, but was lit- 
tered with a huge compressor and 
other heavy machinery from the col- 
lapsed deck above. 

Divers worked in eight-hour 
shifts, virtually around the dock, to 
cut the approximately 6 by 8-foot 
hole in the ship's steel hull plates. 




Surface support vessel Sfepftsntfurm on station In Barents Sea over the Edinburgh d Iveta. 
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which were over 3 Ahmch thick. An 
oxy-arc cutting torch was used, with 
a 200-mm supply cable (double the 
usual thickness) to combat potential 
current loss over the 800-foot length 
of cable run to the work site. 

It took approximately two days to 
cut the hole in the ship's side. The 
Operation was slowed by the fact 
that ship's frames lying behind the 
hole had to be removed * 

By the end of the 13th day, the fuel 
tank had been traversed and a hole 
had been cut in the bullion room's 
bulkhead. Fortunately, due to the 
Collapse of an overhead area of the 
surrounding part of the ship, there 
was a nearly two -foot gap between 
the bullion room's bulkhead and ceil- 
ing, That permitted the divers to feel 




Ai Ml, nlm maker Peter Glmbel and com- 
panion octree* Elga Antieften, show off 
china rescued from Andre* Doris Wilson 
diving bell was supplied by Oceanwring 
International. (Photos by Mark Schmyer] 

by hand whether there were any 
obstructions or live munitions lean- 
ing against the bulkhead before 
they cut through iL 

Once inside the bullion room, a 
space measuring roughly 15 by 20 
feet t a big cleanup job awaited the 
divers, There was a mixture of silt, 
fuel oil in suspension and piles of 
rubbish that had to be removed. 

Although the first gold bar was 
located on September lfl, one day 
after the bullion room was entered, 
it took 1? days to remove munitions 
and other material that hampered 
recovery operations. The ordnance 
ranged from small arms am muni* 
tiun to seaplane bombs* a lung with 
25 trolleys used for moving the 
heavy bombs. 

But, finally, the goal was reached. 
Rotting wooden boxes were disco v* 
ered p each containing five gold 
burs — each box worth at least SI 
million. The boxes crumbled when 
movedi bo the bars had to be brought 
to the surface by a wire basket. 

At times* the hole through the side 
of the ship became rather congested, 
{PifriS g t ym t o pag e 138/ 



NOW! START A MONEY-MAKING 
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OF YOUR OWN! 



Earn EXTRA CASH INCOME working right 
at home — SPAREtime or FULLtime — as a 
small engine repair expert! 




-VI U-iK Maifridhi j'i>l quijmieia i\ma ttiih 
Vw Cmarvr Vnu peg <■ n up m 1 . eirp-fy ■ *ICp Ic%m 'll 

in jJh'n ;il'. I . i l - I l ht iiniiii.il pn,iti;vtiurijl ^iijIil> 
l>jrnl .ijilI .pcL'Ml Lh timk 

Over 65*000*000 Small Engines In Use 

Ych. Mn-ill engine repair is i wide open field Wlh 

over 65 miliiun units currently in elm? and a million 
new uiiiia. being built each month, (hew * a 3o« of 
business aitd big prufi^ available for qualified men 
who can service anil repair them Industry ufMrih 
has been mj fast fail rhere is a ^hurtage of small 
engine icpaif pnxs Thais why MOW is the lime for 
you lo gel mil 1 - this prufimblc field -a field where 

the sit ills you quickly lear* It™ our home study 
training program can som have you earning hourly 
rates equal lo any other skilled CTafl 

Be YOUR OWN BOSS In f 
Fulltime Business 0! r<wr Own . - . 

A> a fulltime business srmll engine repair offers 
many advantages. Whtrt ym'ft Ihe boss y«J work 
Ihc TnKir^ yi.ru choose, (here is never a wufTyovcf 
strikes or i layoff', and you cam. yea round profits 
repairing ilems such as chain saws, lillcrs, garden 
tractors, liwnnwwit*. mhl -fences mn pals, p 
cam, edge ft, power rakd. generators, paint 
sprayers. abrasive sa.ws F snowblowers, snow- 
mobiles and more There is no huge investment 
in equipment* flu expensive inventory, Yxr an 
work right out of your girigc, basement or spare 
room even a van mates a suitable mobile shop 

... Or Make Extra Cask Working Part Time 

It's the ideal spared me business loo. In jusl eve- 
ning* and weekends you Cin ram extra cash for a 
‘rainy day" oi ftlirtmeni fund, or use the cash you 
cam NOW for the: 'cxivm that you want. Many 
men begin working jitsl ihti r Idle hour* until ihtfir 
shop grow* tn the point they can switch to fulltime- 
When it's ymir busines*. you. make ihe decisions 
and the choice* arc up to you. 



Earn Money Fast— No Experience Needed 

Even before completing your studies you’ll be able 
lo earn money on lune-ups and minor repairs. Once 
through the course you’re qualified la perform 
major crpm r* th iti real ly bring i n the cash Bui more 
than just labor charges, parts, engines and acces- 
sory sale* mean even mem? profits profits YOU 

earn and keep in YOUR pocket. 

We Help You Every Stop of the Way 

If yuu k jji t i h jMj you can rrfcislcr ihh crab right at 
home in >uur spate hours with Foley's lime-tcslcd 
H hands on" training methods. Age, education ur 
minor physical handicaps are not a burner . you 
need no previous experience or special mechanical 
i raining. Wc provide the specialised tools you need 
to servic* and repair engines, plus a 5W HP Briggs 
& Siraitod 4-cyck engine all yours lo keep a t 
No Extra Cost But that’s ncA all. A> part of our 
program you also receive valuable business build- 
ing guidance- You kam hnw and Where to get basi- 
net. how much lo charge. where to gci parts 
wholesale . . all the shixuuis and proven methods 
you will need Eo get your business off 10 a fnsl and 
pncafltabLe Mart. 

Send For FREE Information Kit 

Send coupon far complete facts. Data Kit tells 

how to quickly shut yoar 0WJ7 business, how Id 

grow, Of id details on ho* you can inspect Fofcy't 
Small Engine Repair Coarse on our exclusive 
IS- Day NO RISK Trial Offer. ACT NOW. NO 
OBLIGATION ANp NO SALESMAN WILL 
CALL ! 

Do II TODAY i send to: 
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STEARMAN PT-17 

A ruling Toy Air piano, podal operated, stick 
control, plywood eonsiwctpon. minimum 
welding, easy to (olfow completely delated 
drawings. 

NOW AVAILABLE; 
Stearman PT-17 - Fokker 0-7 - 
Sopwith Camel - Plans, Si 0.50 Ea. 

SMALL FRY 

TOY AIRCRAFT COMPANY 

709 So. State Sl.-Ukkdh. CA 95402 



SAVE 25 % -35 % 

OF YOUR ENERGY COST 



Loam tfto skills of Prolesslonal Energy 
Auditors. This Training Manual has 
ever 400 pages and IHustraUtsns of 
do-lt-y outsell Money Saving 
Energy Conservation and 
Soter Information. 

_MAIL COUPON_TODAY 

Send check or Order Ip 

CTCP ^0. Box 56 

I 1 1 El# Northampton, MA 01067 

fll.Bf plus £3.00 postage and handling 
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HIGH-TECH DIVERS 

favn paps ijfl 

Williams told PM by telephone from 
his headquarters in Scotland. Going 
simultaneously through it were the 
diver's umbilical (connecting him to 
the diving bell), cables for lighting 
TV and Lifting and a water-lift hose 
to move the silt. 

The diver's umbilical, while neu- 
trally buoyant, contained a bundle 
of five components taped around a 
central core strength member. They 
included the gas hose (supplying the 
breathing mix of 0? percent helium 
and 3 percent oxygen), return line in 
an unusual recovery system of reus- 
mg exhaled diver gases, communica- 
tions cable and hot water hose. 
Ambient temperature at depth was 
37 A* F., but the hot water pumped 
into divers' suits kept their core tem- 
peratures precisely 9B*6° F. 

From commencement of pressur- 
ization to exit of the Last diver from 
decompression, the mission took 41 
days, six hours, 54 minutes. 

Dividing the loot 

Of the total value of gold recov- 
ered, -15 percent will be split by 
Wharton Williams and its partners 
and Jessup Marine Recoveries Ltd r , 
owned by Keith Jessop. 4ft-y ear-old 
former diving a uperviaor. who found 
the wreck The rest will be divided 
between the British and Russian 
governments. The United States, as 
it filed insurance claims and was 
paid for the Loss, receives nothing. 

The components of the Urager- 
werk saturation diving system, in- 
cluding the saturation diving cham- 
ber (SDC) or bell, transfer pressure 
chamber, and two deck decompres- 
sion chambers (DDC) were essential 
to the salvage of the gold. Its bell 
accommodates a maximum of three 
divers; it is designed for work to 
1,313 feet. Total weight is 17,637 
pounds, of which half is ballast 
weight that can be jettisoned. It is 
equipped with a side connection for 
mating to the pressure transfer 
chamber and a lower door for diver 
exit and entry. It has seven ports for 
visibility, and therefore can be used 
strictly as an observation tool, if de- 
sired. Diameter i& 6 feet and height 
is over 7 feet. According to Drager- 
work, headquartered in Lubeck, 
West Germany, an emergency power 
supply could keep diver life-support 
systems functioning for a period* 
even if the umbilical were severed. 

Also, in the event of an emergen- 
cy, a four-man de compression cham- 
ber can be detached from the other 
chambers and lowered into the sea 
within a few minutes to act as an 
escape vehicle, or hyperbaric (high- 



pressure) Lifeboat for divers under 
pressure. Power and life support 
aboard the chamber are sufficient 
for the entire diving crew to survive 
at least 24 hours, according to Dra- 
gerwerk. 

Future recovery operations 

As useful as saturation diving 
may be for the specific requirements 
of the two salvage dives detailed 
here (where a great deal of fast judg- 
ment was called for when certain 
unexpected events occurred), the 
offshore oil industry relies increas- 
ingly heavily on robotic* surface- 
controlled vehicles for the more 
repetitive and predictable tasks. 

Shipwrecks are among the most 
dangerous work sites for either 
divers or vehicles, with unpredict- 
able currents always a threat to cut 
or entangle a life support or power 
umbilical- For this reason, it ap- 
pears that most salvage work for 
recovery of sunken treasure will be 
accomplished by divers, working to 
depths of up to 2,000 feet. There is a 
divergence of medical opinion on the 
long-term physiological and neuro- 
logical effects on divers working at 
the extremes of those depths. The 
deepest commercial working dive so 
far has been far short of 2,000 feet. 

At the present time, the communi- 
ty of industrial undersea vehicles 
offers none with eapabil i tie s of do mg 
useful work to depths like the 14 T I07 
feet that the 77 to me ia reported to 
inhabit. Two U.S. Navy vehicles, the 
submarine Trieste II and submers- 
ible Sfd Ctiff (undergoing refit to 
extend depth capability), could get 
to that depth. But it is doubtful that 
the Navy would underwrite a com- 
mercial use for the vehicles. 

Another submarine, the Reynolds 
six-person Alumitiaut, might be 
brought to bear as an observation 
and work platform in the region of 
the Titanic's depth, if it is incontro- 
vertibly discovered to be at no great- 
er than 15*000 feet. The Ahcttmcrcuf, 
built in 1904. has not dived since 
I960, and would require overhaul. Et 
has reportedly never dived deeper 
than 6,250 feet. 

So, it appears for the moment that 
in the case of very deep wrecks such 
as the Titanic and others beyond 
2,000 feet, visual inspection and vid- 
eo recording will be the extent of 
man's intrusion into the realm of 
sunken treasure. 

Yet, there are already some new 
stirrings in that area, since one com- 
pany is designing its own vehicle to 
go beyond Titanic depth for use in 
deep ocean mineral recovery. The 
salvage of Titanic may be some 
years away, but it is no longer con- 
sidered impossible. m 
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THE 62 FIREBIRD AND CAMARO 

. fQwihuitf frpBJPflgigj 

! found out in my lirst 60 seconds 
behind the wheel of the new "92 
Camaro. The following week, 1 dis- 
covered that Pontiac's version of 
GM's new F-bodies — the Firebird — 
works equally as well* both in flat- 
out cornering and in tire-shredding 
acceleration runs. 

The Popular Mechanics automo- 
tive stuff spent three days at Mesa, 
with almost an entire day devoted to 
thoroughly wringing out the new 
Cam arcs in all their different ver- 
sions* The following week, we jour- 
neyed on to the Laguna Sees race 
course in Monterey, Calif.* to spend 
equal time with the new Pontiac 
Firebirds, 

Ultimate In handling 

We can tell you categorically that 
these cars are nothing short of phe- 
nomenal in cornering power and 
overall handling — possibly the ulti- 
mate-handling American cars in 
their Z2§ and Trans Am versions, 
And the standard suspension setups 
allow' the other new Camaras and 
Firebirds to acquit themselves sur- 
prisingly wetb too, 

For the guy who wants a little 
more handling on the street, but not 
the all-out Z28 and Trans Am ver- 
sions of the car, there is an interme- 
diate-handling suspension package 
available which incorporates larger 

front stabilizer bars, a rear bar, wid- 
er 14-inch wheels and tires* quicker 
steering, slightly stiffer spring rates 
and slightly harder shock absorb- 
ers. 

Etraightline performance, though 
strong enough to smoke rear tires at 
will p won't get you the top e I i m i n ator 
trophy at your local drag strip* That 
honor still goes to the '82 Mustang 
GT 302HO- The acceleration of these 
cars is deceptive* Ail feel pretty 
quick off the mark. But even the 
most powerful versions won't break 
nine seconds in 0-to-60-mph runs. 
That's the benchmark for a really 
quick car. Although we can't telt you 
now how much quicker the Mustang 
is than either the Camara or Fire- 
bird, we will be able to next month. 
WcYc planning a smoky burnout 
road test of Detroit's new hot rods 
for our March issue- Look for it* 

Meanwhile, on a handling course, 
the new F-rars will blow off just 
about anything else made. In fact, 
both Chevy and Pontiac engineers 
made a big thing about skid pad 
numbers and how much better the 
Camaro and Firebird were than, say, 
a Ferrari 30EGTB or a Porsche 924. 

While the chassis components 
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FROM THE START, YOU JUST 
SLIP INTO THE I IIUfN5£ FLOW 
OF UPHOLSTERY WORK! Think 
Dl all there ii . SOFAS, CHAIflE, 

BREAKFAST NOOKS, BOATS, 

VANS, PLANES, hrieEs, motels, 
thaflira, llburras, tile list It 

mrfleis! When m finish shewing you. you IHtbvcL 

oneui the most faiofriffrig money -making skills in America 
built mto your head and hands! No one cah ever late this 
shii away from you and no on# can ever lire you - because 
you're the boss of a business yse can take with ysti. 
anyptora And from then on, you can ma^e money, 
any lime. 

TO GET STARTED, 4 LIST GET THE COUPON In The 
Mill,.. Today! IE coals you nothing el air to get 
the inlormgftiotfi and there's no cbJigartion Ho ssfesinan ms 
going to caEI Modern tiptohury Instltiiia, 

BQ2 F Field Bldg., Kansas City Mu 64111 



1 1*5 easy to do, the NULL way. ..No need to 
quit your present job- start now.. .in your 
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Dlssse? ID attend Jf you tan tw I knot and dnw a tack you can 
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practicai M U.F Upholstery Program And belcra 
yeu're Barely Into it you can start dung the 
simple upholstery robs that are ail around you. 
waiting id Be done... chars, cushions, teats, 
1 ootstoDls Probably you too will tind Thai long 
befare compfeling the program 
people will start biingmg 
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THE 82 FIREBIRD AND CAMARO 

t Cortifiuad from pjpg ?39) 

themselves are relatively common, 
it's the combination of rates that 
make these cars work so well. The 
front su&penaion is your run-of-the- 
mill MacPherson strut with a lower 
control arm. You'll also find a stabi- 
lize r bar and a separate coil spring 
between the control arm, and a rigid 
structural cross member. 

The conventional solid axle in the 
rear is supported by coil spring and 
located by trailing arms, a lateral 
track bar and a fore-aft torque tube. 
The torque tube should control all 
wheel hop on hard acceleration. But 
one of the aiick-shift Ca marcs at 
Mesa exhibited massive wheel hop 
when we dropped the clutch hard at 
4000 rpm. Au tom atiMrans mission 
cars just squatted and went with no 
trace of axle hop at alL Later, one of 
the Chevrolet engineers told us that 
some rear suspension bushings had 
worked loose on that particular car. 

Key to the Porsche-like handling 
of these cars is their extra-strong 
body structure, front struts, spin- 
dles and other components, which 
eliminate nearly all unwanted flex, 
and let the suspensions work as 
intended to keep the tires firmly 
planted on the road. Yet, the ride 
quality of all three suspension levels 
is much better than that of the more 
stiffly sprung previous-generation 
cars. 

In a reversal of past practice, 
Cana arc chassis-development engi- 
neers have leaned more toward ulti- 
mate cornering with their Z2S pack- 
age; the Firebird designers have 
achieved a more supple ride/han- 
dling compromise from their option- 
al WS6 suspension combination. 
Both divisions use superfast 12.7 to 1 
steering and 196/60R15 Goodyear 
Eagle GT tires on 15x7 aluminum 
wheels to complete these flatter* 
nering* road-hugging ultimate driv- 
ing packages. 

Similar, yet different 

Though the all-new unit-body 
platform, power trains and some 
body parts (doors, roof panels, wind- 
shield, rear hatch) are shared, the 
two competing studios eiyoyed the 
luxury of near-total design freedom 
in exterior body shapes and de- 
tails. 

The Camaro, for example, has 
recessed dual rectangular head- 
lamps flanking a central grille 
theme, while the Firebird sports hid- 
den single lamps that pop out of nar- 
row eyebrow slots over dual air 
intake*. The Camaro 1 * front fenders 
rise into a smooth wedge that con- 
tinues over the door's upper surface 



to a fiat sail panel, while the Fire- 
bird's fenders and belli i no trace a 
subtle 5-shape front to rear. The 
Camaro Z28 has its own look, with 
special body components used to 
give it a race-car image. The Trans 
Am'i bright colors are set off by fiat 
black accent*. The Camaro rear 
spoiler is a smallish, integral deck I id 
Jip T the Firebird's a free-standing 
wing. 

Obviously, a great deal of aerody- 
namic tuning went into these cars to 
make them elide easily through the 
air, Chevy claims an outstanding 
drag coefficient fCd) for the Camaro 
of .368, as measured in GM Design 
Staff s new Tech Center wind tunnel 
at the EPA-required ride height and 
attitude. But with its lower nose and 
aerodynamical I y flush, flat “turbo" 
wheel covers, the Tran* Am 'a Cd is a 
slightly slicker .523, according to 
Pontiac* 

One interesting styling feature is 
the targe, compound curved, all- 
glass hatchback, which is quite an 
engineering and manufacturing 
trick for the glass companies. Heav- 
en help you if you have to pay to 
have it replaced. It's supported by 
gas struts and kept clean by an elec- 
tric defogger and a rear washer/wip- 
er (both optional). Under the hatch- 
back is a carpeted cargo area for 
some 30 eu. ft. of luggage with the 
rear seat folded down. Removable T- 
roof hatches remain an option. 

Aircraft-Ilk* look 

Inside, both can have a high-tech 
aircraft appearance with serious- 
looking gauges and switches in 
blacked -out instrument panels, A 
full-width upper panel pad, also 
black, helps keep reflections out of 
the steeply raked (62*) windshield. A 
wide standard console divides the 
cockpit from dash to rear footwell 
and house* radio and climate con- 
trols in its upper portion, and acces- 
sory switches on its horizontal sur- 
face. Unfortunately, the only interi- 
or storage room is in a console bin 
between the seats. 

All but the basic cars have a full 
complement of gauges, the Cam arc's 
grouped between large, round 
speedometer and tach faces, the 
Firebird's extending horizontally 
halfway across the dash. Exclusive 
to the Camaro are a double-ended 
speedometer needle (mph on one 
end, kph on the other), and a pair of 
protruding switch pod*. 

Standard seat* in both cars are 
comfortably contou red reclin i ng 
buckets with good lateral support 
and a full 7.5 inches of fore-aft 
adjustment to accommodate long 
and short people equally well. Gama- 
ro Berlinetta and Firebird 5/E have 



specific luxury buckets, the latter 
available in leather* The Camaro 
Z28 features a very special ^Con- 
tour" superseat for the driver with 
adjustable backrest bolster, thigh 
support, cushion bolster, lumbar 
support and recliner 

A real treat 

Not surprisingly, these new F- 
cars are even more of a treat to drive 
than the near-legendary Camaro* 
and Firebirds they replace- The 
standard 90-hp, 2.5-liter, electronic 
fuel-injected Four delivers sluggish 
14.5-second 0-t<v60 performance and 
24 mpgcity, 35 highway EPA rating* 
with the four-speed manual trans- 
mission without air conditioning. A 
pleasantly raspy exhaust note add* 
to the fun. 

The 2+8-liter, two-barrel Vfl (a 
102-hp longitudinal version of the 
X-car’a 60* unit), standard in Ber- 
linetta and S/E, gives 13.3-second 
performance with four-speed trans- 
mission, but less fuel economy at 
20 nipg EPA city, 30 highway. 

Standard in Z28 and Tran* Am 
and optional in Berlinetta and S/E is 
a 140-hp. 6.0-1 iter , four-barrel V8 
with four-apeed manual, which is 
good for i 0-sec pud 0-to-60g and 16 
mpg EPA city, 25 highway. Ultimate 
F-car performance (under ID sec- 
onds Oto 60) is provided by an option- 
al 165-hp, high-compression (9.5 to 1) 
version of the E>.Qditer V8 with dual 
throttle-body fuel injectors on a 
unique crossfire intake manifold. 
Available only with three-speed au- 
tomatic transmission for the time 
being, its EPA estimates are 15 city, 
24 highway. 

Several final-drive ratios are 
available ao you can tailor your car 
for acceleration or higher mpg. If 
nine-second O-to-605 still aren't 
quick enough, you'll have to buy a 
302 HO Mustang or wait until next 
year, when the Camaro gets the Cor- 
vette's 350 twin, fuel-iruected VS 
engine, That, sports fans, will be a 
quick piece of machinery. 

Macho motoring 

These GM F-cars certainly aren't 
perfect- They’re still big and heavy 
compared with, say, a Volkswagen 
Rabbit. But they're still 500 pounds 
lighter and seven inches shorter 
than the cars they replace ^ And 
they’ll eat Rabbits for breakfast, 
lunch, and dinner. Which is their 
rationale for being. If you want 
economy and utility* look elsewhere. 
On the other hand, if you want 
heart-stopping handling, enough 
power to spin the rear wheels at will, 
and look* that will stop nubile young 
things in their track*, look no fur* 
ther. nc 
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HI-FI CARTRIDGE TEST 

fCon^puetf from MOC 6 0J 

coloration to the sound. Some car- 
tridges sound bright and brilliant, 
others more mellow. Speakers and 
cartridges are alike in this respect— 
and for the same reason; Both are 
so-called transducers. 

Transducers are middlemen be- 
tween separate provinces of na- 
ture— the mechanical and the ete<> 
trie a I. Whereas the speaker trans- 
duces electrical energy into mechan- 
ical motion, the cartridge does the 
opposite: It changes the mechanical 
motion of the stylus into electrical 
energy. This translates the musical 
waveforms, molded into the record 



groove, into corresponding varia- 
tions of electrical voltage. The accu- 
racy of this translation determines 
the fidelity of the reproduced 
sound. 

There are four different ways of 
generating the signal in a high-fidel- 
ity cartridge. They are: 1. moving 
magnet; 2, moving coil; 3. moving 
iron; and 4. electret. Think of the 
cartridge as a miniature power 
plant, generating a voltage through 
the motion of magnets and coils. In a 
moving- magnet design, the magnet 
is linked tq the moving stylus and 
wiggles inside a coil. In a moving-coii 
design, it's exactly the other way 
around: the coil wiggles while the 
magnet stays out. 



In moving-iron cartridges, a tiny 
iron piece, attached to the stylus, 
moves between two magnet poles. 
This changes the magnetic flux— 
and hence the electric signal — in 
keeping with the musical wave- 
form. 

Finally, at least one maverick 
manufacturer uses a so-called elec- 
tret. This is a small slab of a semi- 
conductor substance that emits an 
electric charge when twisted by the 
stylus motion, thereby generating 
the audio signal. One aim of FM's 
test was to determine if there were 
any audible differences among 
these four cartridge types. 

We picked nine cartridges that 

(Ptesze turn ta page 1*4} 




The strip chart 
(toffl shows fre- 
quency response 

of cartridges. Top 
and bottom pairs 
of traces show re- 
sponse and cross- 
talk (In decibels) 
of two stereo chan- 
nels- A spectrum 
analyzer at right 
shows cartridge 
output level from 
0 to 20,000 Hz, 



HI-FI CARTRIDGES— TEST RESULTS 



Channel Output 1 HKi L R Distortion Transient 
Type balance' voftcgef leparallon HO* WD 3 mponae pile* 



akg pi ohm. 


rrovmg lion 


3 dB 


4 2 PSV 


21:27 CB 


t^2% 


VG 


ST IS 


Audio-Tech n Iti 
AT 30E 


najving oqil 


0-5 dB 


SO mV 


22=22 dB 


1 +.25% 


VG 


5*25 


Hang A CHulsen 

MMC 10C-C 


moving Iron 


13 dB 


2 7 mV 


22-26 CB 


JlM4% 


G 


555 


Empire 200E 


moving iron 


i 0d& 


5 6 mV 


21.31 30 


1.3/1% 


VG 


sso 


Mitre- Ac oufllica 
100-e 


eocCrel: 


t , 7 dB 


4 1 mV 


24-26 QB 


Bf.3% 


VG 


599 


Pickering V-l 5 
Micro IV 


moving magrn&r 


1.0 dB 


5-0 mV 


22/20 tiS 


1 3 0 5% 


VG 


$65 


SMira M7SHE 


movirM] magnet 


1.3 dB 


0.4 mV 


30-27 tfB 


fr.00% 


G 


$92 


Shu re Me SHE 


moving magnet 


I D dB 


5.4 mv 


area 00 


2 .a. 05% 


G 


3112 


Stanton- SSOEE 


irovmg iron 


1.0 UB 


3-6 mV 


22.28 C10 


ft 12% 


G 


5106 



'Worst £££*. 20 to IS kHl t?l*n&lrd mV 



The numerical data are summarized In our 
table. To interpret these figure?, keep in rmnd 
that variations in output voltage have no 
effect on sound quality A cartridge with high 
uutpul, however, retires less amplifier gato 
to reach a given volume. Consequently, you 
don't have To turn up the uoturoe control very 
much let gel kjod sounds and ere, iherelofe, 
less likely to get hum. 

As (of channel separation, 20 dB is usually 
considered sufficient. Alt the carnages we 
tested reached or surpassed that figure. In 
the case of channel balance, me less devia- 
tion the belter, The AKG cartridge proved 



cEear I y interior In ihls respect, all hough it was 
excelienl in all others. When wetofd die com- 
pany that we measured as much es 3-dB dif- 
ference between the outputs cl left and fight 
channels, a spokesman said that me sample 
must be defective. Unfortunately, we couldn't 
tepeal the test wish another sample before 
press time. 

As for distortion measurements, the lower 
figures are naturally preferable. However, 
wishin the measured range of 0.2- to 2.2- 
percent second harmonic distortion the sta- 
tistical difference was not noiiceawe to the 
ear 



How PM tests 
hi-fi cartridges 



U sing a series of special test records pro 
vktod by CBS Laboratories, each car- 
irtdge was hacked at the midpoint of the rec* 
ommended range of tracking prwsvw 
specified by the man ui assurer in each case, 
the following pertCHTiwice lectors were mea- 
sured using alate-oMhe-art equipment. 1. 
Stereo channel balance This is the maxi- 
mum deviation of one stereo channel from 
the Other, measured over the entire frequen- 
cy raj^e, expressed in decibels fdttj. 2 EJut- 
put voltage, measured in millivolts from 3 
standard reference groove. 3, Channel sep- 
aration, measured in decibels at a mid-fre- 
quency point ol i kHz. 4. Harmonic distortion, 
expressed as a percentage of total output. 
Both second and third harmonics wp^e mea- 
sured. 

We eJso conducted tests to show the rela- 
tive transfeni response of each cartridge 
This measures how well a cartridge responds 
to sudden sounds, such es drumbeat cym- 
bal crashes or pistol shots. These results 
were derived from oscilloscope traces, which 
were rated either good (G ) or very good f VG) . 
We didn't find any bad ones in our aam- 

pUng- 

Finally, we measujed frequency response 
over the entire audible spectrum— from dips 
to peaks— including any other major devia* 
tions thal would produce harsh and ragged 
sound. There were slight differences « 
response fovel at the uppermost highs above 
12,000 H 2 + which also showed up to the lis- 
tening tests. These are discussed in the lis- 
tening evaluations. 
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smalt engine repair 
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hi jU5t a short time, you can he r fady 
to Join qoe of itw fa-ftesl JErtiwing indus- 
tries in A tffc> ...SH industry «htrr 
qualified men are making from $10.00 to 
$15.00 per hour,., and ihsji f s ju^i for bbur. 
Paris, engine* and accessaries odd even 
more hi Ihr profits. 



Because i*w small engine industry has 
grown 3KJ- quickl) 1 , an oTUlr sho-fUSEe of 
qualified Small Hueitw Professjcmuls eiiMi 
Ihroughdut the country. In fact, itS liol 
unusual for a Road small- engine man to be 
I fire* lo four weeks behind In the summer 
and at least a week behind in the winter. 
When you we huw mans sinull engines 
are in use tadav> \l\ easj fo underhand 
wh> qualified men command such high 
priirs— us much as $17.50 for a simple 
lune-up rhil takes |ps than an hour I 



46-million small engines 
are in service today! 

Huts ngh-i— there arc aver ferny- sift 
mi I Nun 2-cyele and 4-cyeti small engines 
in service across the U^.A. Thais the 
official coupe from ihc Engine Service 
Assn,, and new engiries aic Hcing built ai 
a ral-c of one-mi I linn pci monlh! With 





fully accredited arid approved BcImw 
1 raining, you can soon. have ihv ■skill and 
knowledge to make lop money scr vicing 
these engines. Homeowner* and busi- 
nessmen will seek you uui and pay you 
wdf to service and repair iheir lawn- 
rnowen. tillers. edgers, power rakes, 
garden tractors, chain saws, mini-bikes, 
go-cart*, snowniobiles;, generators, snow- 
blowers. pains sprayers . the list is al- 
most endless 



No experience necessary. 



You don't need to be a 'born mechanic' 
or ha vc prior experience. If you can read, 
you tun truster I his prufiLable wade right 
ai hnmr. in ytipr spamimr. without mw* 
mg h single paycheck. Lessons are fully 
illustrated -so dear you can't go wrong 



You receive trade secrets 
and business plans. 

We guide you evtry ■.rep of ihe way H 
including tested and proven instructions 
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how lo gei free advertising, where logct 
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all yours la keep f 

SEND FDR FREE FACTS! 
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retail for SCO to $125 (many of these 
are availably for much leas). In our 

Experience* cartridge quality rises 
roughly in proportion to price* up to 
about $125, Beyond that point, im- 
provement ia slight — and usually 
very expensive. 

For our listening tests, we used a 
Dual 607 turntable, which is typical 
of the equipment found in good 
home-stereo systems. Our amplifier 
was a Sansui Model AY-Dll* with a 
spectacular distortion rating of just 
0,005. A pair of Bose 901 Series IV 
speaker? rounded out our equip- 
ment. 

We listened to each cartridge play- 



Olufsen was exactly the oppo$ite — 
warm and mellow, with plenty of 
bottom, but every sonic detail well 
defined. 

Both Shun? models sounded su~ 
perb, combining silk-smooth highs 
with a solid mid-range and good bass 
impact. We heard heavy orchestra- 
tions with astounding clarity, and a 
nice, gutsy feeling from the plucked 
strings of the Spanish guitar came 
through without any false , metallic 

plink. 

Oddly enough* the M75HE mea- 
sured even better in the uppermost 
range than the more expensive 
M95HE, though the ear could detect 

When changing hi-fi 
cartrk£§0«' be very 
careful! The wires 
ahoy Id be connected 
end disconnected with 
s tweeter*. Qreep 
the toed by the metal, 
sliding connection— 
never by the wire 
itself. And be aura 
mat you follow the 
color codes ea given 
In the InstrucHons 
for your turntable 
end your cartridge. 




ing different kinds of music, ranging 
from massive symphonic scores to 
the detailed* subtle sounds of a 
string quartet, and from soft vocals 
to hard rock. 

To our surprise, the differences in 
sound showed no correlation to the 
differences in design principles- Our 
tests revealed no basic advantage of 
moving-coil cartridges over moving- 
magnet types, or of moving iron or 
elect ret as compared to any of the 
others. What we learned is that — 
within the limits of our sample — the 
tonal character of a cartridge is a 
function of its individual design, not 
of its operating principle. 

On the whole, the nine cartridges 
we tested were more notable for 
their similarities than for their dif- 
ferences, They all sounded remark- 
ably clear and transparent. This 
isn't surprising, since their response 
in the vital pari of the frequency 
range (from about 100 to 12,000 Hz) 
is very similar and substantially fiat 
(see How PM Tests Hi-fi Cartridges, 
page 142). Above and below that 
range, there are response differ- 
ences that give each cartridge its 
particular tonal flavor. 

For example, the Micro- Acoustics 
was notably bright and brilliant and 
a little weak in the bass. The Bang & 
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virtually no difference between the 
two. 

The Audio-Technics and Empire 
sounded so simitar that wo couldn't 
tell them apart. Both were clear* 
smooth* and pleasantly bright, but 
the lows were unmistakably 
present. 

Stanton’s entry had plenty of 
“presence/' It puts the sound right 
out front. As one listener observed, 
“It makes the musicians jump out of 
the speaker 1 "— fine for rock and pop* 
but a bit flashy for symphonic music. 
Though the Pickering cartridge is 
made by the same company, it 
seemed a little more subdued in the 
highs* its balance better suited for 
all kinds of music. 

As for the AKG, it was most nota- 
ble for its superbly defined tran- 
sients. This helped us tell the instru- 
ments apart and made the sound 
texture strikingly transparent. This 
kind of clarity benefits all kinds of 
music, making it lively and real. But 
rock fans may find the AKG a bit coo! 
in character, since St lacks oomph at 
the bottom. 

Here, then, is the cream of the 
mid-price cartridge crop. Despite 
the small differences described here, 
they all deserve high marks. We"d be 
happy to live with any of them. IN 
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Even though there are a 
number of questions To be 
answered over the course 
of the ongoing Space Shut- 
tle program, NASA's con- 
tractors ■ — especially 
McDonnell Douglas and 
Boeing—are already sell- 
ing the idea of a perma- 
nent manned orbital sta* 
lion. 

McDonnell Douglas's 
studies promote the sim- 
pler version {above, at 
right} of a manned station, 
which. the company 
claims, could be in place 
by the end of this decade. 
Boeing's more elaborate 
concept would test, among 
Other things, the interac- 
tion of the Space Shuttle 
wilh the platform — the ef- 
fect of its docked mass on 
the center of gravity, and 
use of its external tank for 
spacecraft storage. 

Between four and eight 
men would crew the plat- 
forms. McDonnell Douglas 
has provisions for an emer- 



gency re-entry pod (life- 
boat) in its study. Boeing's 
design could assemble 
and move heavy payloads 
to other orbits. 



Testing of systems for 
the manufacture of phar- 
maceuticals . electronic 
crystal and meiallurgical 
products is cited as a prime 



factor by both companies. 
Military applications are 
doubtless a consideration, 
if not headliners in the 
publicity releases. 




In The Computerized Car ot Tomor- 
row (page 144 K May "B1 J PM conjured 
up what we thought was some very 
advanced dashboard instrumenta- 
tion. On a recent trip to Untcrturk 
helm, headquarters of Mercedes- 
Benz, we bow how quickly That dash- 
board is becoming reality. MB has an 
operational, high-tech dash on its 
advanced product-research vehicle. 
Conventional instruments on the 
central pod have been replaced by 
four tiny display screens. Besides 
calling up information on engine 
functions, fluid-level warnings and 
failure indications, you can program 
a route anywhere in Germany and an 



on-board computer will plot the 
quickest course, (Every major Ger- 



stored in the computer.) The dash 
will also predict your travel lime and 
alert you to traffic, weather and con- 
struction delays. This is possible 
because Germany has a radio net- 
work which broadcasts only traffic 
data. The on-board receiver process- 
es this and alerts you to delays 



man roadway, entrance and exit is 




MB's new dashboard has four Information panels operated through a keyboard on 
■tearing wheel- In addition lo monitoring the engine, U supplies navigational data. 
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Engineering 



Channel tunnel, again 

Sometime early this ywi, British 
Ti cm sport Minister David Howell has 
Indicated he will approve construc- 
tion of a tunnel beneath the English 
Channel to link England and 
Fiance, 

You say you - ve heard all this 
before? Maybe you have. The dream 
of a Channel tunnel is said to have 
originated with Napoleon. A lunnel 
was actually stalled in the 1040s, but 
the British military, still fearing Na- 
poleon. forced its abandonment. 
They were worried that an invading 
force would troop through, disguised 
as tourists. In 1974, with great fan- 
fare, Britain and France started con- 
struction ol a "rolling motorway" to 
transport cars and trucks under the 
Channel on double-decked mil flat- 
cars. To ihe ire of the French, the 
British pulled out after 300 meters 
had been completed. Escalating 
■costs, labor protests about possible 
loss of seamen's jobs and environ- 
mentalist outcry that new highways 
and rail lines would savage the pas- 
toral landscape prompted the with- 
drawal* 

Since then, Britain has become 
even more closely tied to the Europe- 
an Common Markel; traffic on exist' 
in g femes and hovercraft has more 



than doubled in the pass decade. 
Accordingly, seven proposals have 
been made for a "cross-Channel 
tink n [ Howell will choose among 
them. Most are far more daring and 
dramatic than the stripped-down, 
economy-sty le tunnel expected to re- 
ceive approval. Two construction 
consortia have suggested road brid- 
ges across the 2] -mile- wide water- 
way, one of them utilizing unprece- 
dented two-mile single spans. 

British Steel Carp, has proposed a 
combination bridge and tunnel. This 
would require construction of two 
artificial islands, five miles of! either 
shore, to be linked to France and 
Britain by bridge and joined to each 
other by a 1 2- mile unde i sea tunnel - 
The project is estimated to cost six 
Limes as much as a tunnel 

"Why try something new when a 
tunnel has been 1 borough ly tested?" 
asks David Williams, project coordi- 
nator for the (Tout -running project, 
advanced by the British Railways 
Board. This proposal is regarded as 
simple, uncomplicated and cheap- It 
calls for a one-way, single-bore, rail- 
only tunnel without passing places, 
a mere 6.0 meters (about 20 feet) in 
diameter — just barely large enough 
to accommodate current railway roll- 
ing stock. Critics call it a "mouse 
hale," The tunnel would begin at 
Chariton, near Folkestone, behind 
the famous white-chalk clifls of Do 
vei. and emerge near Besslngue, 



near Calais. Total length would be 
30,6 miles, 23.2 under the sea. The 
tunnel would begin with a steep gra- 
dient on the British side, dip to a 
maximum of 1 10 feet beneath the sea 
bed, then rise gradually to the level 
ol the less precipitous French 
shore- 

Bath freight and passenger trains 
would travel through the lunnel in 
convoy — 10 in succession in each 
direction, followed by 10 in the oppo- 
site direction. Multiple-aspect sig- 
nals spaced a kilometer apart would 
allow (he trains lo operate on two 
minutes 1 headway art a continuous 
speed ol 120 mph. A mandatory stop 
system would halt traffic in the event 
ol a breakdown. The trains would be 
pulled by dual- voltage locomotives, 
which could switch from the 25,000- 
voll-a.c. overhead-catenary system 
used in Britain to the French 750-voil- 
d.c. hookup. The continuously 
welded track would accommodate 
existing freight and passenger cars, 
although Brit- Raft has already begun 
design on new luxury passenger 
cars. 

The main tunnel would be flanked 
by a parallel 4. 5-meter (about 15- 
loot) service tunnel, connected to the 
main tunnel at 500-meler [l. 640-foot) 
intervals. The service tunnel would 
allow for maintenance and provide 
an escape route in event ol break- 
down. Negative-pressure doors an 
each passageway would seal off the 
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parallel tunnels from each other. 
If governmental formalities pro- 
ceed on schedule, rotary boring ma- 
chines could he churning through the 
chalky sea bed by the end of 1983. 
Utilizing the latest technology, the 
boring machine will follow a laser 
beam, projected ahead to keep the 
tunnel on line and level and to inves- 
tigate the texture ol the rock ahead. 
Probably no bit of real estate on 
earth has undergone so many lest 
borings. More than GO samples from 
the I970g project have given engi- 
neers nearly a foot-bydoot picture oi 
the sea bed. 'Theehalk is almost ide- 
al tunneling material/ 1 one of the 
engineers says. "It's Eke going 
through a bit of cheese." The chalk is 
solid enough, however, that no sup- 
ports will be needed. In fact, the 
unsupported 1840s Beaumont Tunnel 
is still intact {tilled with surface run 
oh. not with seepage horn the Sea). 
Working from either side- British 



and French should link up in seven 
years. As each section is dug, a pre- 
fabricated concrete liner will be 
moved into place. 

Why build such a small tunnel 
when cross -Channel traffic is in- 
creasing so rapidly? That question 
was also asked last year by a select 
committee ol the British House ol 
Commons. They voted lor a 7,8- 
meter, one-way rail tunnel, large 
enough for double-decker car femes, 
so voters could 'drive’ 1 their cars to 
Europe. The larger 'unnel would be 
insurance again? ! future demand, 
the committee said- whereas it 
would be impossible to enlarge the 
"mouse hole" once dug. Howell has 
indicated that he will also consider 
the larger version, while noting that 
it would increase the cost by an esti- 
mated 25 percent. 

By 1980 estimates, the small -tun- 
pel bill would be 765 million pounds 
(about SI. 5 billion) to be divided 



roughly equally between the two 
countries. Terminals and track im- 
provements would cost another 83 
million pounds. Prime Minister Mar- 
garet Thatcher's austerity govern- 
ment has made clear that Britain's 
share must come from private financ- 
ing, which would be recouped from 
the tunnel toils. 

Still stung by Britain's 1975 with- 
drawal, France has not publicly 
agreed to start again. But the matter 
was discussed at a recent meeting 
between Thatcher and French Presi- 
dent Francois Mil (Brand, who hinted 
afterward that he favored the 
project. 

According to Will iams, foies on (he 
new service would be competitive 
wilh air craft; and trains will use only 
one-fourth as much energy per pas- 
senger as □ plane. He estimates that 
about six million passengers would 
switch to trains when the first 
express starts rolling in 1990. 




Thinks small 

Panasonic's new handheld 
computer (HHC) offers a 
number of formerly big- 
machine features and 
sports a blend of sophisti- 
cated electronics and min- 
iaturization that make it 
stand out, even in the 
growing legions of carry- 
along computers. 

Panasonic plans on in- 
cluding more that just a 
basic language for t h i s ma- 
chine. It has developed a 



new language, called Snap, 
which is based on the forth 
computer language. While 
SWAP may be somewhat 
more difficult to learn than 
MAC- it will better utilize 
the HHC's built-in program 
memory of 4K (about 4,000 
memory "locations*!. 

The HHC's liquid-crystal 
display can be supple- 
mented by connecting its 
video output to your own 
TV set through an adapter. 
On a TV, it will feature a 
multiline display. Other 
features include a special 
circuit that keeps pro- 
grams in the HHCs memo- 
ry from vanishing when 
the power is turned off. 

Panasonic intends to 
support this new computer 
with a wide range at pe- 
ripherals and add-ons. 
Probably the most impor- 
tant add-ons are a modem 
and a printer interface. The 
modem permits you to con- 
nect the HHC to a phone 
line to access other com- 
puters. The interface lets 
you work in conjunction 
with any large-machine- 
Or ten led hard-copy printer, 



Additional memory mod- 
ules can bring the HHC up 
to 4BK ol memory, which is 
on a par with most conven- 
tional-size home or person- 
al computers. 

The pricing of the unit 
could be its only draw- 
back. About SfiOO lot a 4K 
main unit (keyboard/com- 
pufer combo] seems right. 



But 8K memory modules go 
for $330 apiece and the TV 
adapter is S349 This hefty 
pricing takes the HHC out 
of o competitive situation, 
relative to most personal 
computers— but this one 
hts in your briefcase. 

P ,4 i i i - r Hntdn Tfcjan. 

GxMrL&uiQ« Tcfiy Aasurjua ShtlGetildtf- 
flr. F-iwin ]e Sh<Jp*W 





PeaQidak i new HHC. a miniature handheld computer, can put 
real big-machine capability literally In the palm oi your hand. 
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Eccentric thru it coming all I ha Input siudt Is cenwartad late rotcry motion b y ball 
bearings In epicycle (plan alary) gnoni machined Into on* or more driv* matchers. 



It s rare that anything totally new 
comes along that's also wholly me- 
chanical in its operation. But a Haul’ 
dei, Colo., firm called Advanced 
Energy Technology is Belling a drive 
(reduct ion/step-up) concept that ap- 
pears to fill the bilip 

It looks hopelessly complicated, 
but the epicyclic (planetary) motions 
followed by the ball bearings that 
replace gear teeth as driving ele- 
ments in the system have been 
Observed in nature and defined pre- 
cisely since before Newton . It's being 
marketed under She proprietary 
name of Anti-Friction Pnve, but can 
be termed either a third-element 
drive or an angular thrust bearing. 
The basic mechanical efficiency of 
the system — its power-density ra- 
tio — plus quietness and lack of wear, 
offer an amazing advantage over 
conventional gearing systems. 

In high-rpm applications, for in- 
stance. the system would cut the 
weight of the requisite gearbox sig- 
nificantly. Turbine engines need not 



be hitched to transmissions that 
nearly outweigh them. Much of the 
gasoline mileage lost through auto- 
motive differentials could be recov- 
ered. and the basic unit could be 
streamlined, as well. Beyond that, 
front- wheel-drive transaxles incor- 
porating an Integral dutch and a 
range of speeds of up to two dozen or 
more are feasible, And ihe constant- 
speed engine — a fuel-economy ide- 
al — operating through a computer- 
controlled transmission, is possi- 
ble. 

The length of opposing trochoidal 



(wiggly) races which guide the ball 
becatngs determines the drive ratio: 
there is no optimum range, although 
the efficiency advantages over con- 
ventional worm or spur-gear systems 
are more pronounced at high ratios. 
Since all the balls exert some force 
all the time — as opposed to one tooth 
in a spur gear— there is no backlash 
or slippage, which opens up precise 
computer and robotics applications. 

The possible patch? Manufactur- 
ing economics- U they pan out. how- 
ever, there could be epi trochoidal 
implications in the near future. 
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Recreation 

Reborn BD-5: 

It almost flies 

It looks like an airplane — 
and almost is. With a 
claimed speed in excess of 
IDO mph, the B&2QQ 'auto- 
cycle" is the latest in recre- 
ational road vehicles, com- 
bining racy perform once 



with a fuel economy that's 
hard to believe. 

Its sleek aircraft look is 
no accident — it's the work 
at aircraft designer ]im 
Bede, whose spectacular 
BD-5 sports plane was 
grounded by financial 
woes. Incorporating the 
same slick streamlining, 
the BD-2D0 is built on a 
stretched Honda motorcy- 
cle chassis, putting its two 



Sl**L dxrall-typ* styling it paltinwd nflar BD-5 luHlogti 



tandem -seated occupants 
close to the ground lor low 
drag. At 55 mph, the rahi- 



FLOOR PEDALS FOR AIRCRAFT-TYPE 
ACCfc LE R ATQ H, BRAKE STEE HI NG YOK E 



RETRACTED CANOPY 
POSITION- 



E N E RC V A&SO R B I NG 
COREUSES EMPTY 
BEVERAGE CANS 



MAIN REAR 
WHEEL 



Tandem Meting. slide-back canopy, yaka-typa itaarLag whaal all achcBD-ZQOY aircraft harllaga. 



tie is said to get LOO mpg— 
and at 100 mph, an incred- 
ible 7D mpg. 

Small outrigger wheels 
give stability on turns, and 

airerrrft-lypB sjpuwt brakes 

pop out ot the "fuselage" 
for use on wet or icy roads. 

The BD-2G0 will be sold 
in complete form foi about 
$3 r 9f95 and as a retrofit kit, 
for those who already own 
a motorcycle, for £2,150. 
Plans for a homebuilt ver- 
sion wilt also be available 
for £20 (toih Bede Desig 
901 Orchard St., 
Mundelein, Ql- 60060. 
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Be your own boss with your own 

small-engine repair business. 



NfU shows you how (a service 
mowers, garden equipment, 
snow blowers, 
chain saws, outboards, 
motorcycles and more. 
Then shows you bow to start 
and run vour own business. 
Ifyou'w Looking (brindependencc ..for 
income EnyUur spare time for a pro- 
ductive retirement career then look into the 
NKi home-study course in Small Engine Re- 
pair ft's a great way » get your own full- or 
part-time Justness with a minimum of in- 
vestment and problems And [here's plenty of 
room for trained people 




A yoy CU start in ivur^an|e and watch jpon 





Learn at Home 
In Spare lime 

Mo need to quit your job or 
travel to night school. NRI trains you 
right at home. You team with "bile- 
size" lessons that show you how to 
service almost everything that uses 
small motors. And you learn at your 
convenience. 

Train on $ HP Engine 

As part of the NR1 Master 
Course, you get a bond-new, 5 HP 
Tfeeumsdh commercial engine to train 
on. You team to trouhlehoOl, do 
luneups, even tear down for valve and 
ring jots. You learn using pmfaaoiu] trwb 
like a complete wrertch set, inductiv? 
tachometer, vott-ohm-miliampnHaer, 
overhaul equipment, and more. 

Choke of IWo Courses 

There’s the 110-lesson Basic Course, con- 
centrating on the lucrative lawn and garden 
equipment business. The 45-lesson Master 
Course has it al I , adding lessons on chain saws, 
mopetfc, outboards, light industrial equip- 
ment, snowmobiles, and even motorcycles 
Exclusive Factory IVamlng 

Although not required for graduation. 



trnipifl Ume Income doing *er*kt wool 
for hardwire Mores. br*n aad garden tbups, 



■JUMa-ou" ctHeUft ghes you 
(nedai bent tqeritMc. 



your Master Course incl udes fire immsive days 
of optional irai ni ng ai the Tbc j mseh Factory 
Service School Here, you'll wink with master 
technidiUis, getting first' hand experience in 
subjects like solid-stale ignitions. transmb 
sinus and transaxles. engine hardown, two 
and four cycle carburetors, rroubteshooting. 
and more All designed to prepare you for 
success 



Free Catalog, 

No Salesman Will Call 

Our big catalog tells all the facts, no 
salesman will ever bother you. Each lesson, 
each piece of equipment, each day of the 
factory service school Is described In detail 
Me the first step toward running your own 
life and send today If postage-paid card has 
been used, write to address below 



Other income op port unit ies from NRI. 



Air ConditJonlag/ReirlgeratJon/ 
Heating with Solar Technology 

Growth residential surf Kfflimerrsjf 
fields, including am On m hi hsatmji, heat 
pump etc Complete with prcfeswra] tools , in- 
cludins ^-^niivTiajuinpurfij:, sysiem analyzer, 
Euhmfl and j-Dinc tools* Leak detector, and more 
Electrical Appliance Servicing 

flood appliance people arc hard so find. NR I 
[nuns wu for your own full- orpin-time budnes 
fisin^everyLhin^ from toasters to mkrcFwaws and 
rrfrigeraEors. Incudes profesfoml tools And 
instrument. 

An to Repair and Servicing 

A qualified rmchinbc can wort lust about 
any place he rants N R) (rains you 33 home 



from bradlig^t jo near bumjEnMjh pro tools 
included Appnmd by Eidiard Petty, NRI auto- 
motive consultant. 

Building Consi ruction 

Saw up to f Oft building yeui own home, 
grt a tofet job. even aart yourWi conJErartlnjz, 
hasines* Cowre everything from foundation (0 
rafters with practical propels emphasizing 
energy efficient construction 

ftlDI NRJ Schools 

H K I MeGi ™' HJ 1 i ftu i^a 

Education Center 

li i fM Sft59 Wisconsin Avenue 

i^nih 20016 

I ■ HU WeU give you tomorrow. 
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CHRYSLER’S K-CAR CONVERTIBLE 
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(Confinugd from fi.-njg 

vertible a hit in the marketplace. 

Unzip the flexible plastic rear win- 
dow, reach for the console-mounted 
switch, then watch and listen to a 
hydraulic mechanism fold the three- 
ply fabric roof back over your head 
and into a neat p:le in its recessed 
compartment. Walk around and tuck 
in the corners, snap down the tai- 
lored vinyl boot and take a ride down 
Memory Lane, Even the wide white 
sidewalls are echoes of an earlier 
age. 

With its thrifty 2.2-liter, four-cyl- 
inder engine, front-wheel drive, 
MacPherson-strut front and coil- 
spring rear suspension, rack-and- 
pinion power steering, power front 
disc and rear drum brakes and just- 
right exterior size, it doesn't drive 
much like the old freeway cruisers of 
our youth. But it Looks the part, and 
it sure feels as good. No, it feels bet- 
ter. 

The performance is more docile, 
but the braking and steering are far 
better and the handling more will- 
ing and agile. Most importantly, the 
wind in the hair is still there; that 
adventuresome feeling, the free- 
dom, the devil-may-care spirit that 
used to excite us before cars became 
government-approved transporta- 
tion boxes, ft makes you want to 
pose for a picture, crash a Hollywood 
opening, take a drive just for fun. 

Filling a void 

Why did Chrysler decide to bring 
back the convertible this spring? 
Mostly because no one else has. At 
least no domestic maker. And 
Chrysler can use some exciting and 
unique new products to enhance its 
image and attract showroom traffic, 
VW*s German-built Rabbit ragtop 
has fared welt with fun-starved buy- 
ers, and independent conversion 
companies have sprung up like 
weeds in springtime to provide what 
Detroit would not 

"The convertible has held a spe- 
cial attraction for car lovers," says 
Chrysler sales and marketing vice 
president John B, Naughton- "We 
think that the time has come for con- 
vertibles to reappear. The interest 
they generate is fantastic. People 
want them. We're not sure how large 
the market is, but we’re planning a 
low-volume offering with the capaci- 
ty to build up to several thousand 
units." 

Each of the 10,000 or so convert- 
ibles Chrysler hopes to sell this year 
will begin life as an ordinary Chrys- 
ler LeBaron/Dodge 400 body shell on 
the company's St. Louis assembly 
line, it will get a unique wishbone- 



shaped door pan, torque tube and 
other structural reinforcements be- 
fore being shipped, with bare metal 
roof, to Cars and Concepts Inc. in 
Brighton, Mich. The contractor will 
then snip off the roof and trim DA 
inches from the windshield frame, 
add more reinforcements, install the 
shorter windshield glass and the 
convertible frame, top and mecha- 
nism, and return it to the dealer dis- 
tribution pipeline. 

Exquisite engineering 

It's important to note here that 
the structural reinforcements nec- 
essary to replace body strength lost 
to the roof removal have been care- 
fully engineered and tested, not just 
randomly thrown together with 
“boilerplate” here and there. Com- 
puterized, finite-element analysis 
was used to design the beefed-up 
structure, while extensive lab, road 
and crush testa served to refine and 
verify the package for ride and han- 
dling stiffness, as well as for crash 
safety. 

Dimensionally, the convertibles 
are your basic LeBaron and 400 
coupes except for lVi inches less 
height and about 62 pounds addi- 
tional weight. Surprisingly, though, 
headroom is a couple of tenths more 
than in the tin-tops because all 
that's there is the ragroofs black, 
rubberized inner layer, which is 
trimmed to the transverse bows to 
minimise ballooning in the wind. To 
avoid profanity and broken finger- 
nails, the convertible boot has quick- 
attachment. post-type fasteners. Al- 
lowing space for the folded top 
reduces trunk capacity to 13 cu. ft. 
compared to the coupe’s 15; the 
three -point safety harnesses loop 
over the seathacks and are anchored 
inside the rear quarters (because 
there are no center pillars). 

Otherwise, they’re the same well- 
equipped. K-based, luxury compacts 
we met last fall, equipped with stan- 
dard three-apeed automatic trans- 
mission, AM radio, electronic digital 
dock, tinted glass, body-color re- 
mote outside mirrors, col or- keyed 
bumper rub strips and body side 
moldings, wheel covers, reclining 
low-back bucket seats, center con- 
sole and armrest and steel-belted, 
14 -Inch white-sidewall redials, Op- 
tions include the usual aircondition- 
ing (it helps, even with the top 
down), power windows, door locks 
and deck release, cruise control, tilt 
steering column, leather- wrapped 
steering wheel, cast aluminum 
wheels or (ugh!) wire wheel covers, 
halogen lamps, intermittent wipers, 
a light gauge alert group, the 2,6- 
liter Mitsubishi Silent Shaft engine 
(Pfcaae turn to t54i 
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The Qual ity Alternative to 
High-Cost inflatable Boats! 
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CHRYSLER’S K-CAR CONVERTIBLE 

fCmUnuttl tf&n pape tfi?J 

and various entertainment sys^ 
terns. 

For the country-club set, there's a 
LeBaron Medallion version. In addi- 
tion to alt of the comfort, conve- 
niences performance and appear- 
ance stuff listed above (and a lot 
more we haven't room to list), it Fea- 
tures a Mark Cross designer leather 
interior in mahogany and saddle 
and 20-ounce cut-pile carpeting. In 
fact, it's marketed like the Imperi- 
al — just one price. The only buyer 
choices are color (mahogany or 
white with matching tops and or- 
ange pinstripes), seek-anti-scan AM / 
FM or AM/FM cassette stereo, and 
standard or heavy-duty suspen- 
sion. 

We were happy to find the ride as 
smooth, the structure nearly as stiff 
and the interior only slightly noisier 
(top up) than the LeEaron/400 
coupes. 

We were pleasantly surprised to 
see that the rear seat of the K-car 
was kept and none of the space for 
rear-seat passengers was compro- 
mised. Often, a convertible conver- 
sion will do away with a good bit of 
rear-seat space to accommodate ail 
the mechanicals of the power top. 

We didn't appreciate the top's 
ctaustrophie rear quarters* though. 
They create enormous blind spots, 
which make the otherwise finely 
crafted convertibles look like run-of- 
the-mill conversions (which routine- 
ly eliminate quarter windows to 
save work and money), and to our 
eyes aeem out of proportion and out 
of fashion. The coupes suffer from 
outdated, fixed opera windows, but 
at least you can see out of them. 

Finally, these are luxury cars, and 
people who like luxury cars are not 
necessarily the same ones who like 
convertibles. And at an easy $15,000 
(the LeBaron starts at $13,900), 
they'll be out of reach of most of the 
younger, less affluent folks who 
should be the prime candidates for 
open-air motoring. This time, maybe 
Ford has a better idea with its soon- 
to-come Mustang ragtop. We asked 
some Chry sler people why, in addi- 
tion , they didn’t do cheaper Reliant 
and Aries versions, which could list 
for under $9,000; they said the basic 
K-cars had structural differences 
that made converting them more 
difficult and less practical. We'll bet 
they could do it if they tried. 

Dodge Rampage 

AJ&o new at mid-year are a revival 
of the old Town and Country con- 
cept, with a wood -sided LeBaron 
wagon, five-door hatchback models 



of the excellent Mitsubishi-built 
Champ and Colt fwd aubcom pacta* 
and very nice 4wd versions of the 
Mitsubishi Arrow and D-B0 mini- 
pickups. But most interesting is 
Cbrysler's first homebuilt baby 
truck, the Dodge Rampage. 

Like VW of America, Chrysler has 
taken an economical fwd subcom- 
pact, sawed it off aft of the front 
seats* and added a pickup box on a 
tube-axle, progressive -rate, leaf- 
spring rear suspension. But Chrysl- 
er has chosen ilsTC3/024 fwd sporty 
coupe as a base instead of the ho- 
hum Horizon/Omni sedan, and in 
many ways the execution is better. 

Good apace and performance 

Primarily, there's plenty of 
stretch room inside the cabin, the 
lack of which is the VW pickup's 
major weakness The basic 024 has 
been stretched 7.6 inches in wheel- 
base to 101.2 inches and 9.6 inches in 
length to 1B3.6, giving a very useable 
63,7 inch-long by 52,2-inch-wide box 
(41,8 inches between wheel houses) 
with a cargo payload of 1,138 pounds. 
The box is double-wall welded steel, 
and the tailgate ha&eu&y-opcratirig, 
positive-lock caliper latches operat- 
ed by a bell crank through a release 
lever. 

Rampage's performance is down- 
right sprightly because the 2.2diter 
engine puts out an improved 84 
eager horses at 4,800 rpm and 111 
foot-pounds of torque at 2,400 rpm, 
thanks mostly to redesigned valves 
and intake manifold. Standard 
transaxle is a four-speed manual 
with a 2,69 to 1 final-drive ratio, 
while the striped, two-toned and 
larger-tired Sport model gets a 
shorter 3.13 ratio. Power front disc, 
rear drum brakes, tinted glass, left- 
hand remote mirror sport steering 
wheel, AM radio, rally-styled wheels 
and a load-sensitive rear brake pro- 
portioning valve are standard; the 
Sport truck also boasts contoured 
cloth bucket seats with adjustable 
backrests, a shift-lever console, ta- 
chometer and a quart?, dock. 

At first exposure, we like the Ram- 
page a lot. It looks good, goes and 
handles like an agile, small car T suf- 
fers little in ride (unloaded) com- 
pared to the 024 it's based on, and 
should be a fairly useful light cargo 
carrier despite its sporty **E1 Cami- 
no" styling and small size. Our only 
complaints are lack of a five-speed 
(maybe next year) and Chrysler'g 
ridiculous pedal placement that 
makes proper performance down- 
shifting ("heel-and-toeing-') an im- 
possibility, Otherwise, it's a real fine 
product that should sell like nickel 
beer in the growing tiny-truck mar- 
ket. m 
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INFLATION TURNS 
SEAMLESS SPRAY INTO AMAZING 
PART-TIME MONEYMAKER 



Good for $ 25,000 a year and more...much more! 







When George Singleton made $4,154.65 
on one order for Seamless Spray, he said it 
seemed like a miracle . . . making such Big 
Money with so little effort. But that's the re- 
markable track record of on r SEAMLESS 
gdqav the process that makes oid roofs 
again. 

one new mar after another has en- 
joyed the same BIG SELL thrill when they 
introduced Seamless Spray and dosed 
sizable orders on the first call. 

Lika Joe Kim pel, a former welder, who 
was making $1,000 a month. His first 5 
weeks with Pace paid him $2,799.69. 

Bob Kronner, 55-year old former steel 
salesman, made one call, got his first Seam- 
less Spray order, and made $1,429.43. 

How can this happen so easily for men with no 
our business? It s all very logical. 

, to a roofer lately, you know the in- 

credible charges for putting on new roofs. For Industrial 
buildings, shopping centers, motels, hospitals, schools, 
etc., prices have gone sky-high With our process, we 
bypass the roof contractor The commercial building 
owner uses our Seamless Spray to apply Pace Hoof 
Renewal Sealant right over the old roof. The cost Is so 
low. the proven results so satisfactory for such well- 
known firms like General Motors, American Airlines, 
Holiday Inns and hundreds more, there Is virtually no 
sales resistance. 

Pace ships Seamless Spray equipment on Free 
Loan. Ybur customer pays only for the Sealani. His own 
men apply it. it's as simple as that. 

The field-tested sales kit we furnish you gives you 
all the know-how you need to get into this BIG SELL Im- 
mediately. There's no waiting, no training needed. Ybu 
don't waste your time on small, penny-ante business. 



THIS BIG ROOF RENEWAL 
PAID GEORGE SINGLETON 

* 4 , 154.65 



profits with PARK-KING Blacktop Sealer, Liquid Metallic 
Siding, Concrete Plus and all our other 1 -coaters that fill 
maintenance needs wherever you go. 

SEE HOW JUST 1 SALE A WEEK IS GOOD 
FOR $25,000 A YEAR.. . AND MORE. 

ALL FACTS FREE WITH NO OBLIGATION 

Just mail this coupon, fit mail you the impressive tads 
about Seamless Spray and all the rest of our amazing 
part-time moneymakers. You're under no obligation. 

No one will call on you. Everything comes to you by 
mail. Put this coupon in the mail today so you'll lose 
no time getting into this BIG SELL! 

INTERN ATION A L INQUIRIES INVITED I We seH Pace in mof* man 

$0 countries InlsTOBUBd an fining our R-uccassiUl team? Tell uS atJoiA y&ur frj&i- 
dAGtoground Pace Prnducrs, ImerrtatsDnaL B'SGQ Indian Cr&ek Parkway. P O 
Bcmc 12QBT. OverLand Part, Kansas 66212, twk gicmsWzfl Pace. Ifih. 



YOU CONCENTRATE ON BIG SALES- 
BIG EARNINGS 

That’s how part-timer Jim Deueau earned a weekly 
check for $2,760. (We think he'll go full-time now!) How 
Dave Lute, with 2 sales in 2 days, made over $1 ,500. 
And how rookie Bob Shelhom parlayed several roofs for 
one company into a $1,433.76 paycheck! 

And thafs on just one of the inflation-beating Pace 
Products that keep you selling big on every call Albng 
with Seamless Spray, you'll make big sales and see big 




Dick Rogers, Prosideni 

PACE PRODUCTS. Oflpt PM- 2 8 2 

eist and Indiana, Kansas City, MO 64132 



PLEASE HUSH BY MAIL all facts eboul Pace SEAMLESS SPRAY, 
(he amazing pan-lime money maker that's good for £25,000 a yeai 
and mors. Wo obligation 
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Address 
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How to get preat pictures 
without being there """ 



by Tom Sahagian 



Use remote control to get 
those "impossible" shots. 

R emote-control photography may 
sound difficult and expen- 
sive— tike taking pictures of Jupiter. 
But a number of earthbound linker- 
era seem to have circumvented both 
problems, and opened up a new 
world of picture la king. 

Remote control makes it possible 
to take photographs from the top of 
a ship's mast or the fail of an in- 
flight airplane. The photographer 
can be in the picture or it great dis- 
tance away. Beat of all, certain tech- 
niques make possible ahula that 
couldn't be taken any other way* 
One of the oldest forma of |J re- 
mote" control is a camera's self-tim- 
er* While it“s a useful device* its ver- 
satility is limited. The same can be 
said for squeeze- bulb air releases. 
Other old standbys include trip 
wires (to photograph small animals 
in mid-run? and light-beam triggers. 
Si miliar in concept to a trip wire, a 
light-beam trigger is leas obtrusive, 
{Please Jp tn to sj-gng FSflj 



ModeE airplane's fuse- 
lage was modified to 
hold photographic 
and remote unlis. 
Nos# swings open like 
car hood for access 

Inside the plane's fu- 
selage, the Camera 
sH* so th#i Us lens 
points out through tho 
body of me craft. Ser- 
vo motors control 
puahipull rods at- 
tached to the cam- 
era's controls. The 
eervoa are, in turn, 
controlled by ground 
commands which era 
received on sn on- 
board module that Is 
battery-powered. 



MiNLATuRC SERVO 

PijSH PutL n Cl p 



full length of USS Yorrtfown museum In 
Charleston, SC.. Is captured by Luther 
Htrx's airborne camera mounted In a model 
airplane and remotely controlled by radio. 
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Yb«i Take NO RISK! The Rrl*mi i 

/» JJnek fit By Our La; /ijyIit 

Cwmemire of Smi/tforiian: 
m ' Tty rhe B-Hsaw sn your awn shop for a i full jHJ-Djyt 
aitri pui it to uMnih Fot you Gru* n a though T^sS ^nd 
nuiktf ill provw Ehal It can do tivctyth-ing we f-ay H will 
use it j use as much as you want Then if you are not 
complexly safis-fitd. ju.'il send st back nnd we’ll fttEurn 
t.'vt'Ty peftnv you Sen! And yotf are I he wrie Jud^e? 
Theip 4te no questfom askaai ±Ju a ra flflf no jfSw 
pirtnf 'u*f' Chongs Our Fbl guarnnice a that YOO must 
be IQO % Mtfs/ted or ynu $eT yevur money hack " 



Tit™* 
Bttiiw 1(1 1 
OwTV WVB9 0 



iMDioii a*' 0 * 
, C*mpfe J * 

PUJFli' 



This One Low-Cost Power Tool — 

SAWS tg desired WhNi 
PLANES to desired nddmess 
MOLDS Hi popular Patterns 

— All at once or separately. . , AH By Power Feed! 

Tft* Onfy C omptote Workshop Toot Otits Kind in The World! 

From The Day H Arrives. . , the Bslsaw will make and gave you 



a l 

Sn 1 



s m 



Hit* 



uira 



t rough lumber Into high value finished slo ek, in just one pass t 
oul your own quarter-found, door and window stop, casing, 
longue-and-groove ... all popular patterns. Other Bd&aw operators 
are making cases for grandfather docks, furniture, picture frames, 
fencing, bee hives, bed slats, surveying slakes, all kinds of 
idttwonL 

Stiill Far Pros . , , Priced For Horn* Craftsmen , . jt IS engineered 
and buifi to industrial standards, but factory-direct selling keeps the 
price low. Handles lough oak and walnut as easily as pine, and so 
simple to Operate even beginners with no experience Can uss iL 

With Jurat this ora Jew cost power-leed machine 
f In a torw ql your gara ge or ba sement, ygu're 
setup to supply lumberyards, cabinetmaker*, 
carpenters, remodel era, contractors end 
hobbyists In your area with custom-planed 
lumber, iiim, molding. .. ALL at \h&U 
mil l worn requirements, Voo can supply pic- 
ture molding |q shops, hardware end de- 
partment stpres, or salt direct to framing shops 
» All standard patterns are available from fiscli, or 
we’ll custom grind a knife to roar owe special 
design or sample. 

' Bm Thr Mmp IW VOl t RFT! 

READ WHAT OTHER BELSAW OWNERS SAY: 

\ timid Irtvrtamrnf * Robert Sawyer. RMcburg, Oregon: "/ be- 
tifue that the Brfsaw is the best investment t ever made . f ve /wfl fl 
planet man far years and am now reared. The Belsawhas earned me 
over %60,00G extra income in die past eleven years* 1 

l l its Fee Il*df ■ R $ Clifts Springfield, Ohio: Thought a botch 
rjf wfliitui in the rough , and after pfart:nj* il on the Belsawi figured up 
the money t had saved, fr ws j enough to pay for t*>o- thirds the cost if 
the Planer, it realty does a good joh. ,d 

Mirrt Oijn fi tpfCtfd * Stephen Multz, Orangeville, Prnna.: 
"This machine pays for itself by making money out of scrap boards, 
h is a very wed buih machine and l confess it U more th tw / expected 
for the price ft doer everything you say it will." 

, T + ^nrf ffrisaw 1% The Choice Of Pnfeitsmmti; 

’/ recommend Belsaw's Planer- Moider -Saw as the muXI useful 
shop tool that any crqftsm&n could t*wn We me oms every day in the 
WOKXBtNCK model strop, and coaidnt get along without rf." 

JAY HEDDEN — Edilor id WORKBENCH Magazine 



Just Mail Coupon . . . 



NO SALESMAN Calls! 



tf *oj ^pr* 

r F" m i r i f-J full j/nJ 
p.trirwd »-jn!p 
jn.i 1 "rfi^j'ii r*i 



B aEEAW POWtn TOOLS Co. 

902F Field Quildnq "" 
Kansas Cfiy, MO 64111 



ACT MW 

Coupon 
Bring* 
f.tH OPtmitt ' 



BSL8AW F0Wift TOOLS Cfl. 

902* FiCldlOu rifling 
Kansas C3*y. Missoun 64i 1 1 

VESi please send me ihr TREE Bo&ktet 
that gives me complete fat ft nfanti flehtt*'* 
Planer -MMer-Sa*' and fait details on totm- 
/ can qualify foe a Jtf-fJtiv Free Triut tight 
iff Jfiy on.n shtrp. I fitideritand there if r V<i 
Obfigothm and that Ntt salesman wiff nr it, 

NAME, 



«ltDR£3S- 



cmr. 



STATE _ 
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K/C Camera equipment has always 
been prohibitively expensive for the 
average photographer. Fortunate- 
ly, there are several affordable al- 
ternatives. 

Canon and Yashica make low-cost 
(about $150 to $175 retail) R/C units, 
and others can be found advertised 
in the back pages, of photography 
magazines. They require a motor 
drive or a power winder to advance 
the film and fire the shutter. While 
such systems work, their range is 
limited. 

The Y&ahica unit, which uses 
infrared instead cf radio, has a 
claimed range of 65 feet. The Canon 
LC-1 claims 150 feel. And with little 
or no improvisation, they can be 
made to work with cameras from 
various other manufacturers. 

One company* New Ideas Inc,, 
plans to Introduce a unit with a 
claimed range of half a mile and a 



Comera-tollng kilo rises quickly In the 
wind and resists plummeting when wind 
rails. A C can be y&ed io lake hlghaitliud* 
shots irJght) of— maker claim a— -kite rises 
fast enough so you just set self-timer 



but mure compJ lea tetL It can usually 
be cobbled together from part^ that 
are available from science-supply 
ho use &. 

Another option is a photoelectric 
trigger. These fire ji remote "slave"' 
flash unit when struck by light from 
a ,J niR5Eor Fr unit mounted near the 

camera, They are inexpensive and 
widely available. 

A related device is the sound trig- 
ger. The sound of impact, such as a 
tennis racket on a ball, will activate 
the camera or* more usually* a flash 
unit. (See How Pros Take Those 7m- 
possible* Photos, page 120, Apr. T 80d 

Another interesting gadget, more 
remote than controlled, is a camera 
that mounts on a model rocket — the 
Astrocam HO, made by Estes Indus- 
tries. The Astrocam is activated by 
the separation of the rocket's final 
st£ge from the booster. Camera 
height and angle can be adjusted 
somewhat by varying the power of 
the rocket charge. As the name 
implies, the Astrocam uses 110 car- 
tridge film. 



Radio control moat versatile 

Most spectacular remote-control 
photography is being done with 
radio control (R/C). The problem is. 
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list price under $100. It will have its 
own programmable signal code, like 
some garage-door openers. 

Modelers to the rescue 

Those with more ingenuity than 
money may want to capitalize on the 
equipment used by R/C modelers. 
Here's why: 

■ It's not expensive. A two-channel 
transmitter, receiver* two servos 
and assorted hardware cost about 
$ 100 , 

■ It's easy to use. And there are lots 
of people around who know how to 
use it if you have trouble. 

■ It has good range: A half-mile to a 
mile us common. 

Camera in the sky 

One man who has become an 
expert at adapting model R/C gear to 
photography is Luther Hux of An- 
nandale, Va r He controls not only 
the camera with R/C, but also the 
model plane that carries it around, 
He T s taken scores of impressive pho- 
tos (like the one on page 156) with a 
relatively modest camera and a lot 
of patience and practice. 

Hux stuffed a 35-mm rangefinder 
camera in the nose of an R/C plane. 




Asirocam 110 takes pictures from 300 to 
500 feet high, The engine size seta attitude. 



The camera had automatic exposure 
control, but no automatic film ad- 
vance, With a remote-control servo 
and some hardware, he devised a 
mechanism to advance the film 
winder when the servo turned coun- 
terclockwise and press the shutter 
button when the servo turned dock- 
wise. The camera is housed in a pad- 
ded box to reduce vibration and pro- 
tect it in a crash (there have been no 
crashes— go far). The lens points 
out the side of the plane, parallel to 
f Please tern To page f 60 } 
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Design it, build it, restore it, repair it! 

The HOW-TO BOOK CLUB shows you 
hundreds of ways to do-it-yourself , . . 
and save money tool 

Select 6 exceptional books 

for only $1 95 (values to $130.65) 

Join Now, Get a Work Apron FREE! 
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Heavy-duty work apron 
free when you join! 
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7 very good reasons to try 
How-To Book Club 

Blue Ridge Summit, PA 17214 

* Reduced Member Price*. Save up to 75% on books sure to 
increase your know-how 

■ Satisfaction Guaranteed- All books returnable within IQ 
days without obligation 

* Club New Bulletins, All about current selections— ■ mains, 
alternates, extras — plus bonus offers. Comes 14 times a year 
with dozens of up-lo- the- minute titles you can pick from 

* "Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! Bui . , , if yon want an Alter- 
nate selection — or no books at oil — well follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

* Continuing Beiurfite. Get a Dividend! Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

* Benin Specials Take advantage of sales, events, end 
addfld-value promotions 

- Exceptional Quality. All boots are Filt rate publisher's 
editions, filled with useful, up-to-the- minute info 



ImMonl 

ifiu m Blue Ridge Summit, PA 17214 | 

Please accept my membership in How-To Book Gub and 
send the & volumes circled below, plus my free work apron, 1 
understand the cost of the books selected fa $1.95 (plus 
ahipping/hfindlingjL If not satisfied,] may return the books 
within ten days without obligation and hev* my me mb*i- 
ship cancelled. 1 agree to purchase 4 or more boobs at re- 
duced Club prices during the nexi 12 months, and may 
resign any time thereafter 

920 949 1006 1061 1007 1097 1122 1120 
U73 1196 1214 1230 1245 1252 1279 1294 
1315 I32G 1323 1348 1360 1371 2084 M34 
Name _ Phone _ „ 
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Build a picnic 
table you can 
store indoors 



. Parking a hljiky picnic table 

^ jf indoors when summer is 
^ I [yV ovef 15 P ,actlC3 ^ ^possible 
/ JJ/yj So it sits in the yard or on 
/if 1 /j‘)i the pano 12 months of ins 
r jj J// year Mol so wfih This unique 

dos ^ n - 0olh ,able and 
/ / 1 l / // J benches tow sdssor-f ashion 
1 | y/ J into an incredibly small 



^rUUy uml which means I he whole 
thing can be stored in 
“ LJ your garage or basemen I 
f<XDCD wilh room lo spare. And 
if made of redwood, ihe lafrle will Iasi lor 
years To obiain plans and instructions for 
buflding this stowaway table send $3-95 
lo Popular Mechanics Plans Service, 
So* 1014, New York, M V 10101 2B2 

Pflpcil*l ij * Puh&UlHSfl a I J(rl-(= Mjyjjimll 1 

DfWHOn (* THE HtAftSl CMPORATlOfci 



GET GREAT PICTURES WITHOUT BEING THERE rconr-wed ] 5 S} 



the wing, hr an aerial aiming guide. 

(fa. important to fly the model as 
smoothly us a real plane; tight turns 
or a bouncy ride pJay havoc with the 
auto-exposure meter needle andi in- 
troduce blur. 

While many of Hux's shots are 
ground views taken from the air* he 
also takes air-to-air shots of other 
model planes. Frank Heppner, a 
zoology professor at the University 
of Rhode Island, goes one better and 
uses an R/C plane to take movies of 
geese in flight* 

Equipment for aerial photos 

Hux settled on a rangefinder cam- 
era for financial reasons, but it’s by 
no means the only type suited to RtC 
photography. Small, light SLRs 
with auto winders eliminate the 
need for a lot of the tricky servo 
hardware* and offer a wide selection 
of lenses They require a more pow- 
erful airplane, however* Where a 
rangefinder might weigh 15 ounces, 
even the Konira FS-1 with built-in 
winder weighs 27.5 ounces. One of 
Hux's objectives was to keep the 
project simple and affordable (plane, 
controls, camera and extras came to 
about $550). 

Don't forget 110 cameras* either* 
They are lightweight and some have 
built-in advance. Their small nega^ 
tives may make disappointing 
blowups, though. 

SLR? aren't the si** limit, by any 
means, Some modelers have sent up 
8-mm or even 16-mtn movie cameras. 
A scientific group studying under 
water archaeology around the world 
uses an & 'foot- wingspan model plane 
to loft a motorized Rolleiflex 2Y* x 
flV* camera with a 100-frame film 
back. 

The group's uze of WC photogra- 
phy was a first in the history of 
underwater archaeology. With it. 
they've been able to locate ship- 
wrecks and artifacts as far as three 
miles offshore. 

The Kolieiflex isn't an auto-expo- 
sure unit, by the way. Exposure is 
set according to the instruction 
sheet that comes with the film pack- 
age. 

Robert F, Marx, a member of the 
underwater archaeology group, 
says the R/C plane has become a 
serioua scientific tool. He's been on 
many expeditions, both on land and 
at sea, that were so remote that full- 
sized airplanes were unavailable or 
prohibitively expensive- And in 
Borne mountain valleys, real planes 
can't fit. making models the only 
alternative. 

Other researchers are using R/C 
models for purposes like plotting 
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flood lines and mapping. Peter Mil- 
ler, a British archaeologist, is trying 
to develop a technique to spot traces 
of underground building remains 
from the air. The theory is that dur- 
ing hot, dry weather, the grass 
above a sunken building dries up 
first, causing a faint yellowing that 
is not obvious from the ground. 
From above, however, the building's 
outline should be fairly easy to 
detect, especially with appropriate 
filters to enhance the color differ' 
ence + 

Model planes aren't the only way 
to fly with R/C- A helium balloon ora 
parafoil will lift a camera. Kites are 
another option— not the flimsy kind 
found at the drugstore, but large, 
sturdy ones. A British company, 
Cochranes of Oxford Ltd,, makes a 
kite specifically designed for photog- 
raphy, It claims that if the wind 
drops suddenly, the kite will float 
gently to the ground without jarring 
the camera. 

Of course, there's no reason re- 
mote-control photos need to be tak- 
en from the air- Wildlife lovern can 
use R/C to be safety or unobtrusively 
awny from their subjects. Cameras 
have been mounted all over cars, 
boats, airplanes, hang gliders, bob- 
sleds. surfboards, skateboards, skis 
and even people's heads. 

tf you plan to use modeler^ R/C 
gear, make sure your transmitter 
frequency won*t interfere with oth- 
ers in the area. Using airplane fre- 
quencies for ground-based opera- 
tions could send a nearby model 
plane spinning dangerously out of 
control. Also, only use as much pow- 
eras you need; keep your antenna as 
short as possible. 

Remote-control photography can 
be as simple as cocking the self-tim- 
er on your camera or as complex as a 
multichannel commercial radio sys- 
tem with a three-mile range and a 
mega-price tag. The more gadgetry* 
the more difficult shots you can 
take. 

Low-budget rig 

But, as with so many other en- 
deavors. fancy equipment is no sub- 
stitute for imagination. Julian Whit- 
tlesey, for instance* who makes bal- 
loons for archaeological photogra- 
phy and has access to the finest 
remote-control equipment, designed 
a "shutter release.” He ties a string 
or thread around a match stick, 
cocks the camera's seif-timer and 
jams the matchstick between timer 
lever and camera body. At the prop- 
er time, the thread is pulled, the tim- 
er goes off and the shutter is tripped* 
Total cost: three cents* iif 
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WORK OF ART IN WOOD 

(Gofsm&d from page GQj 

grad# (or head for the scrap bin). 
Select a "useless” pitchy piece of 
pine with targe knots. However, the 
knots should be solid, because they 
will be sawed into thin * 2^-in. 
slats. Loose knots will fall out. 

Use the drawing (page 165) as a 
guide for selecting and cutting wood. 
It suggests spots for positioning 
knots, slat sbe and wood type. The 
minimum thickness of the boards to 
be sliced is V* in. I find that the first 
and last slices are usually waste. 
This leaves the two center slats for 
use. Keep the slat pairs together 
after you cut them. 




Whan you cut the wing aisle, place the 
fence to the letlot the blade for greater con- 
trol. A* stock pease* the blade, pull the slet 
with your left hand. (Saw guide ts removed 
to Improve clarity of the photo.) 




After boning and (inning out wing Bints, 
trace the fufcetee pattern on the wings. 
Then out out the wing outline on ■ (send 
mw, following the pencil line*. 




After gluing dowels In the wing holes, piece 
the wings on 2X4 blocks with the top cor- 
ner* of the top slats touching. Place the 
wing adjustment board between the wings 
end move them until board Is centered. 



To make my butterflies more visu- 
ally exciting, 1 use different, often 
contrasting woods on the lower wing 
slats. Redwood halt become a stan- 
dard because it’s attractive and easy 
to cut and sand. 1 also use aromatic 
cedar because of its large, beautiful 
knots. Sugar pine, however, can be 
just as interesting. 

Setting up the saw for slicing 
requires some thought. Although 
the rip fence on a table saw is com- 
monly placed on the right side of the 
saw blade, I find that for *& wing thin 
slats, I have more control if the 
fence is on the left side. However, 
with some saws, this isn’t possible. 

If you can set up the rip fence to 
the left of the blade, hold the wood 




Separata tha pair* of ■lata beginning with 
slats L. Mov* the top slat of the pair onto 1 he 
left wing arrangement as If you are open I ng 
a book. The other atat Is for the right wing. 
Pairs are mirror Jmegat, 




To make Interior cuts, loosen, but don't 
remove, the bolt; collapse the wings. Swing 
each slat forward to cut It cm a band aaw. 




After the wing- adjustment board Is cen- 
tered, draw a pencil line on the lop elate on 
both sides of the board. The lines ere bases 
of triangles that sre cut olf. 



against the fence with your left 
hand and Use a notched push stick in 
your right hand, As the slat comes 
through the saw, retrieve it with 
your left hand to prevent the slat 
from jumping backward. Remember 
to wear eye protection when you 
work and stand to the side of the 
fence, not in line with the blade. 

Important: If the slot in your 
table-saw insert is so large that a cut 

The butterfly"! dtst^w hu granted PM nadir* 
pemtitiMigraW e butterfly ter thsmeolvs o , or 
as sglfl. However, the butterflies cannot ba made 
lor aaio. Or, you can purchase a co mp fo tety con- 
structed butterfly by sending 1110, postpaid, to 
Srlgga Bug* S Sutfarillaa, 17 Dalton fit. Maw- 
tMjiypari. Maes 01*50, Altar December 1*0. 
write for the price. 




Stank tbs slats of one wing. Align the slut 
and* that will rut nearer the butterfly body. 
Then bore a v,*-in.-dla. hole, centered 2 In. 
from the ends ol the elate. 




After reepeclog and lightly marking the 
wings, join slats together with white glue. 
Secure seams with 3-In. spring damps. 




Cut the right wing, using the jig sa shown. 
When cutting the left wing, reverse wing 
position so that bottom slat L is leading. 
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To Join the wings, ml fm wood blocks 
under each alat G, so lhal the wings align 
perfectty at the joint Apply glueto one wing 
and pnu the two together 




Insert four Vi-ln.-long itaplai across the 
freshly glued seem. Turn the wings over 
and staple twice ac ross the seam. Then, put 
them back on the blocks to dry. 




After cutting the body to rough aha pe on a 
band saw. round and shape It on s table 
sender^ or use ■ drum reap In a drill. 




The antennas am a 32-In. length of No. 10 
solid copper electrical ground wire hem in 
two- Bom two 94«4 mMh. holes in the body 
and insert the wire ends Inside the butterfly 
body, going outward- 

slat would fall between insert and 
blade, make a plywood insert with a 
thinner slot. 

I use a hollow-ground planer blade 
to reduce the amount of sanding 
required. Although a planer blade is 
not designed to rip. it will work well 
if you keep it very sharp and push 
the work through it at a slow feed 
rate- 

If your table saw can't cut a 2 VShp, 
thickness, cut partly through one 
side* then flop the board and finish 
the cut. The slats should be thicker 
than VjA in, to allow for extra surface 
sanding if you must make two cuts 
to slice the slats. 

Before you arrange the slats into 
wings, draw the butterfly pattern 
full size. 

You can do this by making a grid of 
1-in, squares on cardboard and 
drawing in the butterfly, Then cut 
out the pattern. 

After you’ve cut a large selection 
of slats, select pairs with knots simi- 
larly placed to those on slats G. J 
and L of the pattern. Then* you cut 
these slats to shape, using a band 
saw. 

Arranging slats Into wings 

Following the pattern, separate 
the pairs of slats and lay them out 
into two wing shapes on a work 




Notch the lop wing stela Ip accommodate 
ths butterfly body and then teal-fit parts. 



table- (See the second photo on page 
162). 

Begin with slats L. Move the top 
slat as if you're opening a book and 
place it on the left wing arrange- 
ment. The other alat of the pair goes 
into the right wing, face upward. In 
this way, the wings should be mirror 
images. 

After you + ve mace the wing ar- 
rangements. stack tie slats in order 
in two piles and secure each stack 
with a rubber band. Mark the left 
And right wing stacks in pencil. 

Sand the top side of each slat with 
a 120-grit sanding belt cm a station 
ary belt sander. As an alternative, 
use a belt sander or sand the pieces 
by hand. Be sure to keep the slats in 
order. 

Turn one of the piles upside down 
on the work table. Align the slat 
ends nearest the body of the butter- 
fly and bore a Vi*-in.-dia., hole, 2 in. 
from these ends in the center of the 
slats. Insert a Ym x 3-in. bolt with 
two washers through the hole; se- 



HOWTO ORDER A 
BUTTERFLY PATTERN 

You can or ser a luii-sae pasern of 1 ho butterfly 
Send ditick or money ord& in $4 .so . payable lo 

POpuEarMpcharws, EOlJppt BT, Box 1CT4, Radio 

rayStatai.NowYoik.NY IftfOl Altowtfvwto 
lour wwks tof ffiird-crass mu! deli very. for t aset, 
Firsl-ctasa mail. add 50 certs 




Use a hot-melt glue gun and plenty of glue 
to Attach body to wings. Hold body white 
ths glue bonds— about 60 second*, 



cure the stack with a wingniit. Fan 
out the pile again and space the slats 
evenly. Then tighten the wingnut to 
hold the slats in place. Repeat the 
process on the second pile of slats. 
Be sure that the second wing 
arrangement is a mirror image of 
the first- 

Place th e fu S baize p attorn o ve r the 
left wing arrangement* Use a soft 
lead pencil to outline the pattern on 
each wing. Turn the pattern over to 
do the right wing. You can pencil the 
interior curves freehand. However, 
you may want to revise the design 
by making other interior cuts to 
reveal knots or interesting marks on 
the wood. 

After marking the wood for all 
cuts, use pliers to tighten the wing- 
nuts on each wing stuck while it is 
still fanned out. Cut the wing outline 
on a band saw. To cut the interior 
curves, loosen, but don’t remove, the 
wingnuts and collapse the wings. 
Swing each slat out of arrangement 
and cut its curve on the band saw. 

I like to finish-sand all of the 
curved edges by machine, leaving a 
slight bevel on each edge. This 
makes the lines of the butterfly 
more flowing. You can also obtain a 
beveled effect by hand. Carefully 
bevel the inside curved edges with a 
fPteasc fu/n r o gape j~65> 
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WORK OF ART IN WOOD 

from pa ge Tfl 3J 



whittler's knife; theft sand by hand. 
Bevel the outer end of each slat with 
a sanding block. 

Gluing the wings 

To glue the wings., fan out the 
slats. When the wings are symmetri- 
cal, re tighten the wingnuts. With a 
sharp pencil, draw lines very lightly 
along the curved edges of each slat 
onto the slat below. 

Loosen the wingnuts and separate 
the slats. 1 use a pump oilcan to 
place a continuous bead of general- 
purpose white glue along each slat. 
(A new container of white glue with 
a twist -off cap also lays a fairly clean 
glue bead.) Run a thin line of glue 
just behind the pencil line on slat L 
of one wing. Position slat K over it 
and secure with a 3-in. spring clamp. 
In most cases > one clamp will bridge 
two seams. Continue this process 
and retighten the wingnut of a fin- 
ished wing with slip-joint pliers. 




GUIDE BAH FWTlOhlEO 
TO LINE UP SAW BLADE 
WLTH FROM EDGE OF JIG 

WOOD GUIDE 8Afl CUT 
TO FIT Ml TER- GAUGE GROOVE 



JIG PART? ARE 
OF 3v4" PLYWOOD. 
ASSEMBLE WITH 
4d FINISHING 
NAILS AND GLUE 



Jig hotel a wing at the proper ingle for 
miking a cut wher*tt|olni the other wrings. 

Then apply glue to the remaining 
wings. 

When the glue has dried thorough- 
ly, remove the clamps. Remove the 
bolts and rebore the holes with a ] A- 
in. -die. bit. Clue a Vi x 3d n. wood 
dowel in each hole; cut the ends 
flush with the wing surfaces. Ar- 
range the wings on four 2x4 wood 
blocks with the centers of the wings 
touching. Center a V* x 3vi x J8dn + 
board between the wings. Adjust the 
wings as needed and draw a pencil 
line on the top slat along both sides 
of the board. 

The band-saw jig shown aids in 
making the angled cut on each wing 
at its attachment point. Don't try to 
cut these angles on your table saw, 
because the wings are too fragile. 

To use the jig, lay slat L of the 





3m“ DIA FASTER HOLE 

li per wingj 

FASTENER. 

*!&' .m*. xr BOLT WITH 
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JOIN WING 
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WHITE GLUE 



TOOLS AND EQUIPMENT 

You'll r*wd a KHti laWe saw wrtn 10-*i htfk m- 
3 round pinner blade; staiioniry pelt sand** with 60- 
BtK 100- and 120-grit Mta; futon band saw with V4- 
m blade. Tout iHth per incT; pa riaWa dnll wrtti Vi, 
%-in -dra bits and 1 -in.-dia drum jasp; al ip-ftunl pl*- 
ers a wnUder'a knife . Wn -deep gouge, llrsger-pump 
oilcan {tor while glue), sixteen S-irv-wd* spring 
clamps; tape measure heavy-duty etapta gun and 
L fl i in long staple?; pneumatc drum under (il avai;- 
a(rie). propane torch; bati-peen namvngr, anvil grauts- 
elUule; hot-glua gun: toneBs-brush dustof, hammer, 
sertfjHipfrr in 120, 220 and 400 grits. 



right wing on the front triangle of 
the jig; center slats on the back tri- 
angle. Line up the pencil line on the 
top slat with the band-saw blade. 
Hold the bottom slat firmly against 
the jig and guide the wing arrange- 
ment past the saw olade. 

When sawing the left wing, feed 
the bottom slat L into the blade first. 
Hold the center slats on the front tri- 
angle, 

Glue the two wings together at the 
angled cuts you've just made. To do 
so, position each wing on the 2x4 
blocks and align the parts. Lift one 
wing and apply carpenter's glue 
along the joint line. Press the wings 
together. 

Insert four Vfe-in.-long staples 
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across the freshly glued seam. Hold 
the wing together where the back 
Lowerslats meet an'd turn them over. 
Insert two staples across the seam 
on the back side. Replace the wings 
on the 2* 4 blocks; let them dry. 

Making the butterfly body 

The body of the butterfly is a 2Vt x 
3V, x 17-in. piece of solid, pitch-free 
pine. Draw tho side view shown on 

fPfrMSff fc/ffl fFIUQP Tap 
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WORK OF ART IN WOOD 

jConlmue d from page JT65? 



Why stay home? 

3-Wheel to 

mOEFERDENCE 
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Si mj to fiiMJi « fit cialril 
ilL ill, limit mini, ilirliiQ. 
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Wim CYCLE CHAIfl, yw cgn gu wflere ytw 
wsuil. wnw you want You ww'l bt stuck at 
heme, yftnwml be dtNrrfeM eu altora koto 
- anfl Ehrpijgh — ■ ihe^rgre V-ish iri^ndi Mate 
new fnwda Rtk with slhfft 




CYCLE CHUR ii a ifjy i^wdablfr, contjittely 
eiKliff, rwr drive 3 w*ie?lpr It'S a peflftrt 
meinaul gtHluig arpund lor sflmorciiijwres. the 
handiftftttd.or apywe^lHJ needs saie. itru* 
Irani ptirtatimi 



Owners Love CYCLE CHAIR 



l tao H my 'freedom Cycie^ — i go i 
went ana when i wanL i nr* longer 1 n« to 
depend DEters" 

DcuuM Wmlita. 5?, Mia/ni fl 

Mv narrglcqs5l was 5 d pleawfl With my CYCLE 
CHAIR Stall ft« 4 prescription IQ my 

insurant cwmany to cower jwl gf its cost" 

Ray 0 McMullen. TQ Fijjene, Qfl 



"i use <t while -cargening -- ifih grardcnifdm 
T-ave id ride along with pwvliu" 

Paul FuIwima. 6J Eteawr Springs. PA 

"Being !iand.-"^^tsd fiifitc binh prevented me 
tram rifling a Wte or willing tong gisiahCB 
Npw with CYCLE CriAiA.I ta* go fre yc lending 
w 111 my filler nstnad d Si aying tome I Old 
tnrth beat her ufi) hills fotcauss I dtm'1 hm Ip 
Hj|T 

Mans Weigand 13 Lebanon, UJ 
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— Fb'-rt 5 K£ h jMtt* hr fur flfr DU 

Bnt< 'iridrjn 



5cm A CM TArt 



Special Fulurea 



Free tolorc^log and off season sawings coupons I 

Juri i*tuniih»[MwpofMMi C*CiE ■C«AlW. V3 1 Wnlui EUvd., 9eweH n: J.OSU 5Q Farejlm-lul 
tiprtnunKi On t&uh lr** L^ifiH end r.rr m *wi-i uitifiq* CDupoFife. till 

Toll-free 800-257-7955 fin N.J., 800-232-6550 J 



CVCLEfCHA IR 



Ten day trial ■ Money-back guarantee 
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Return This Coupon! 

T£S! Send me my FREE COLOR 
CATALOG, and off ssasun sav- 
ings KKapofts on CYCLE CHAIR, 
Qi ftfif 3-wbe&lefS and itoGtrlt 
brki motors 



ftmr. 
AdflraSf _ 
City 



Send to: DepartimH m , CYCLE CHAlH. 53 ? Wanlui Blrt. Sewell. NJ 08 E)fl 0 



the aVi-in. aide of the block and cut 
out on the band saw. Next, draw the 
front view on the 2 l AAn* surface and 
rough-cut it on the band saw. 

Shape the body on a stationary 
belt sender. fOr rough-shape with a 
targe-siie drum rasp in a portable 
drill; then finish by hand.) Turn the 
body back and forth against a mov- 
ing 4 O-grit belt using your right 
hand: control the stock removal with 
your left hand. 

Shape the head and back of the 
body with the belt coming toward 
the workpiece; rotate the work to 
shape the top and underside of the 
tail. 

Once you have arrived at the basic 
shape, change to a 120-gTit sanding 
belt and repeat the process. Finish 
sanding by hand. If you have a pneu- 
matic drum sander, do the finish- 
sanding on it. Otherwise, sand the 
parts by hand, using 160-grit sand- 
paper. 

The antennas are shaped from a 
single 32-in. length of No. 10 solid 
copper electrical ground wire, bent 
in two. Bore tvro V^-in.-dia. ho fas in 
the top of the body and insert the 
wire ends from inside the body 
through the holes. Curl the wire 
ends outward until they form nearly 
complete circles. Heat the curls with 
a propane torch until they T re red 
hot, then Ratten them with a ball- 
peen hammer over an anvil or a 
heavy, metal substitute. 

The wings are mortised to fit the 
body. In the center of the wings 
where the slats come together, carve 
the same angle as the one on the 
inside of the body. Chisel a notch in 
the top slats of both wings to accom- 
modate the body- Use a hot-glue gun 
to attach the body to the wings. It 
will bond in 60 seconds while you 
hold the body firmly in place. Use 
plenty of glue. 

Finishing the project 

Remove all exposed glue with a 
raasor-sharp knife. Hand-sand all 
surfaces with 220-grit abrasive. 
Dust the butterfly thoroughly with 
a clean bristle brush. Apply a coat of 
interior varnish to all surfaces with 
a bristle brush — keep rechecking to 
make sure you leave no drips (sags). 
Let the piece dry overnight; then 
sand the front of the butterfly wings 
and the body with 400-grit sandpa- 
per, Dust thoroughly and apply a 
second coat of varnish to these 
sanded areas. 

To hang the finished butterfly, 
simply drive a nail into the wail Set 
the V at the wing joint onto the nail- 
head. m 
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Before InAlftFtvtlon, read Fnalruction booklet and make a qomplata parts ;h#ek Door comet 
compile with i trams (Jamb], Including stops, weather stripping and a strike plate. 



■ retailing a new from door is unii- 
I ally a job for a professional car- 
penter. But the Stanley Works, best 
known for its popular tine of hand 
tools, recently began offering steel 
replacement entry doors which are 
engineered to fit existing wood 
jambs. Both frame and door are 
steel, with the latter having a foam 




1 Take care when removing interior trim 
so you can reinstall It over melal door 
frame. Otherwise. Install new moldings. 



core, plus both magnetic-strip and 
com pres sion -type we atheratri ppin g 
for improved insulation. 

PM's test installation of a replace- 
ment door took approximately six 
hours, not including installation of 
new interior trim and final painting 
of both door and trim. Since the 
if'ease lurgi re* page r 65 j 




2 Remove and dlacaid old threshold. A 
new one cornea wlm door frame. Make cut 
through ao you can remove the threshold. 





When you build the 
rugged Popular Me- 
chanics air compm- 
sor. you!) get one of 
the most versatile shop 
tools around. lt h s a 
,J ™ V workhorse [hat 
:lc Ir jobs you 
famed of do- 
v before — riveting. 



sand -blasting, spray 
painting, inflating and 
counties other proj- 
ects. And, unSke ordi- 
nary compressors, the 
PM air compressor can 

evacuate your car's air 
conditioning system, 
Bui best of alt it s af- 
fordable, With plans 
from the Popular Me- 
chanics Plans Library, 
you can build the PM 
atr compressor your- 
self and save up lo 

saw. 



Send today for your 
Papular Mechanics Air 
Compressor plans, and 
add a new dimension 
Co your workshop. 
Only 55.95 (add 75* 
For first-class mailing), 




ScMchttKor ETW«y order to; m 

Atr Comprrwf. Popular MeriiansH Ptan? Library, 

&M. 1014, ftwSg City Station. New York. NY IOIOJ 

fftfcli jHMhk u> FupJv Ughra*. j 

Fkast Send rw . sm of Popular Mechanics air 

compressor plant at 3S,9S esc h (*3d 75* e acb for fir«* 
class mailings I enclose my check or money oder 
for 




by , Efr 

ridi*i *Jki- fvu fci %ii« BBsk' ftr arh^rj . 

^Tfviar Ktethank-* n j of yfar* i Dm 

um«r rm MMisi raft km k-ik>\ 
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FHONT-DOQR REPLACEMENT 

fCcvjf-'nueJ from pgfle 167J 

house is over 40 years old, the jamb 
had become distorted through set- 
tling and overpainting. Refitting 
such jambs is necessary^ using a 
Surform tool or plane and shims sup- 
plied with the door. This may add 
approximately one hour to the time 




3 Us 9 a Surf orm tool or plane to remove 
IfregularfttoB in old door jamb that might 
hold new door frame sway from the wait 




5 Use shims between iamb and frame to 
ensure a snug fit and to bring the jamb 
plumb. Nall eh I m i over the mortise*. 




7 Nall the door frame to the Jamb, using 
IWn. nalla provided In the kit. Predfllled 
holes make this an easy step. 



the door instill I a Lion might normally 
require in a newer house. 

The photos on these pages show 
the basic steps for installing a 
replacement door system. 

The step shown in photo No. 5 
requires the most care. As the door 
jamb must be square use a level to 
check the vertical jamb members for 
plumb. Use shims to bring the sides 




4 Nall furring strips lo an unrabbeled 
jamb. The outaide edge of the new door 
from* then abuts thaw strips (stop#), 




6 After all fining adjustments are made, 
lay a zigzag bead of caulk across the sill. 
Then, permanently install the frame. 




8 Retainer brackets hold unit firm tor 
installation. Remove bracket screws, ff the 
frame Is square, dw opens easily. 



to plumb, as explained in the 
instruction booklet. Some shimming 
may also be required of the header 




9 Install 1 1 screws In the skies and top of 
the door frame. If the screws are overtight- 
ened, the frame could be distorted. 




tO Nall weatherstrlpped stops (provided 
Jn kit) over furring strips with stripping 
compressed against door lace, as shown. 




11 Wesihef stripping should expand aa 
door k« opened If kt F a Installed white suffi- 
ciently compressed lo make a tight seal. 



and sill in order to make these 
planes level. 

All shimming must be done with 
the final check# made on the door 
frame itself, with a spirit level, 
before you begin to do any of the 
frame nailing. 

Stanley offers the replacement 
door in two sizes: 2 ft., 3 in. by 6 ft., 3 
in. and 3 ft, by 6 ft., 3 in- The doors 
are sold by Stanley Door Systems, 
1225 East Maple Rd.* Troy* Mich. 
43034. 

Retail prices start at about $189 
for the basic, un ornamented styles 
and range up to $38& for leaded-glass 
doors. 

All doors are precut for stan- 
dard lock and deadbolt hardware 
(not included in price ).— Robin 
Nelson 
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HINTS 

FROM RENTERS 



On-the-job bench 

This light* portable bench does 
nway with any extension cords* 
yet it has four outlets so you don't 
have to unplug one tool to use 
another. To build the bench, cut 
the parts, notching the legs to 
accept the side and end boards 
and notching the drawer bottoms 
to fit around the legs. Make the 
cutout for the electrical box. Join 
wood members with white glue 
and ividn. No* 8 flat head wood 
screws. Turn the bench upside 
down, prebore and attach drawer 
bottoms with glue and screws. 
The top remains loose. 

A double-duplex mounting box 
and cover with two grounded 
duplex receptacles is wired to u 
three wire, grounded extension 
cord. Run the cord to nearby pow- 
er. When you're done using the 
bench on a project* remove the 
loose top, step inside the bench 
and haul it oU.— Robert Udesen 




MATERIALS LIST— BENCH 
K*y Ha. sit* ind dMUjpllUI (UMj 

ft 1 1 v* p 24 * 60 doc* fbeftch wpj 

fl * ^ K h $0'tf rtwod 

C 2 *s K 5*c - 2T plywOwJ 

p 2 V* * * av plywood 

e 4 1 1 * * i to * zaW on* {i 0 p&; 

F 2 p * K i£‘$ * Z*~ fwtttwd (diwm 

Q T &3UW* dupbp> rrtOK#itirto Dpi wrtfi aw 
H 1 Doutfe dupl^N wuHdl 

«*».! miW-wirp groundad aid n^wSfi flSfd. 

Ipf Wd 

Not*: G wid «a BmnJii Tg » NEC. 



Removing linoleum 

To remove old linoleum held to a 
floor by adhesive, pi ace damp 
towels over a section of the floor. 
Iron over the towels with a ateam 
iron set at medium heat. Iron 
until the towels are almost dry 
and the treated section will come 
loose; cut and remove it. Scoop up 
adhesive remaining on the floor 
with a broad-blade putty knife. 

— Irwin Robs , MD. 
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fENTARAMA the 

plastic-domed ventilating skylight 



fENTARHM«timiGHT CORPOIIATIOH 

75 Channel Drive, Port Washington. N.Y. 1 1050 1516} 883-5000 

(EJ Copniighl 1978. Vofltiriini SkyllghT Corporation 
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LONG ON llfE, SHORT ON PRKE. 



liadipcr^d' symbolfe ONLY $399. 

Grui 

quality llvit has paisjai Cartoe- 

the test of time. iTat's the CJtJatfty the?, newest corros 

you can afford with the new Eagje' " ataminu m with <i 

Garioe builtby Gtu mTnan. stronger design. f 

0*ilv $3 ; 99’ brings you the latest color brochure. G 

d^5igrt*fn old fashioned peace and ‘ Dept. F-22.C Mari 

qjpr^t, Just Tight for lakes or rivers, or see your Grum 

aly pongs or through a mountain dealer 

G RUMMAN : t\ v:VM 0 W 



Sfifl Z!~a6 <jiu k-ttg iwaiKS' 
Gmnmanan ILogle'* 

■ - Canoe-has combined - 

the newest corrosion resistant 
aluminum with a lighter, yet 
stronger design. Send for a full 
color b roc liute. Gi u mma 1 1 Boats 
Dept. F-2 2.C Marathon. MY 1 3803 
or see your Grumman Canoe 
dealer 



Retail Pr-ir* 



LET THE SUN SHINE 1^1 Skylights oHer a sinking ?irHjl inexpensive way Ed improve your 
<jay lime living Pleasant, eirioeni overhead day* lighting will if a reform dull rooms into 
bright, cheerful much more Livable space Each VanEarams brings definite toW winSe* 
heat-gain wilh natural jnr-cordiTiomng Complete package, double domed units til any 
rasol, any roofing, and any climate Pfaase wnt& tor tr&e toalir/o. 



FEBRUARY 1&8£ 1G9 






LZINDSCnPIM 



250 

AMPS 

1 JVPC 



aj ■ menu oF frying out Chicago Tech i 
homeiiud y Builder* mining. Learn how 
you am muter Plan Reading — mill- 
ing— and die practicil details d tli [yp« 
of cmutructiloa in your jfp are time iE 
home. Mall coupon below or phone 
TOLL FREE— awbaw you* loo can pre- 
pare for m better job— higher income, or 
start your own contracting buiineu. 

• *mm mi ne* \u huh 

1 4 Q 0 -S 29 -BO 5 Q lit Hd 

CHICAGO TECH /School for Builders 

1737 S M^Ban Avenue, Chie*9&. Mr. 60618 
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NEXT MONTH IN RM 

■ “Muscle" can an back and 
Detroit Is making them. 

■ Annual yard and gardening 

guide. 

m Low-level air combat with the 
RAF. 

a Duncan Pbyte furniture you 
can build. 
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PENwATCH 

LCD Quanz-Displays hours -Minutes 
Running Seconds- Daie^Month-Baitery 
included lakes Parker size refill. Sii- 
veiione. 

ORDER NOW \_ __ l 

Charles Benard Ltd. * 

Bo* 324 

Mill bum, N.J. 0704 1 

Si *. 95 plus 2,00 for postage and handling 

allow 4-6 weeA a cieft^ery 
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CHANGING ADDRESS? 

rl yai'w plimting to movg, DtoaM kfl ua know at 
lewt (tight w orts batou changing your edtfass 
AlUCTi cu-ttWiI addre&s label and fiU in yOue name 
and you/ new Bddms Thfa will servo 10 insure 
pnompi aurvto* or you# ndKcnpiwi 
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Quick Sian Will Still pour Engim Ip Second a 
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GREAT PLAINS PRODUCTS 
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FREE BLUEPRINTS and TRIAL LESSON 

—ter your greater aifcctw In Building 
Begtaoco, oaf uniefl, even foremen ini 

lupertfiten&mti. have wit fo « these free 



America's 
Quality Kits 
For Over 50 
Years! 

0Ulld fl pranOfaingr dock, hand 1 
craUed. semi-assembted, By 
grandfathers in- Che? ry, w&Viu t, oak 
or mahogany KjIs incEudo belled 
glflBFL Chooso tubular boll or nod 
cJnimq movumcTrls wiin spun E xass 
Lady Rorandne Or GaMte& E>ana 
Lyre pendulum Hand pBlnl«d 
moon who&Js W^lo few (roe de- 
scfipuv* nie^alLpre 
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Popular Mechanics 
Indexes Available 



1981 

just published! 




You fcacwyou SAW it in Popular Mechanics 
acme time ago. Wall, now you can find it in 
aeoondsl Hundred! of articles at your 
fingertips Needed information, “jumps out' 
of the bull issues of PM with the help of 
the indexes. 

Bach of those thousands o' items that 
appear in PM throughout the year are net 
only referenced, hut thoroughly 
cross -referenced as welL You can find that 
special article you need In seconds, Or you 
can find all the articles you need on a 
Specific Subject by checking our broad 
categories, such as Owners reports, 
Workshops. Solar energy, Boats. 

Wood burning stoves. Photography, and 
was other timely subjects. 



dim JKlWf Price for each index is 12 . 25 . 
Check off the years required and mall check 
with coupon to address shown below. 




llafco thnek or mousy order Lo 



nnuiKKEum, Box 1014 

Hallo City Station, New York, NY 10101 
Please reserve the 1961 Index and tush It to 
me u noon as it- is available early in 1982 
Also sand immediately the □ 1980 □ 1979 

□ 1978 □ 1977 □ 1976 □ 1976 □ 1073 

□ 1972 □ 1971 Index as check#! 

I enclose 1226 ( postpaid ) tor each index ordered 

NAME 

ADDRESS 

CITY STATE ZIP 
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Power- Drill Operated 

LOG SPLITTER 

PATIO * PORCH ■ 

N il ! I IlgMli ■ Wli 

Split* With S -Ton Fore* 

24 'Lagi-UpEdZO' 

i n-yjl ■gr 
itQv* Oi-dTpri StfiBi 
ft' uiilu r<b r. jivt 8 ^Q 

doutile-«^^e 
Two-way 
action 
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Um oh saw hgrsfis 
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LUXURIOUS, HAND CRAFTiD, 
NEW ZEALAND LAMBSKIN 
SEAT COVERS... 

Sizes to Jit twi-v /ZV\ //iicfev 
/Vw fftf Jbretgrt and domestic cars . 

For cozy warmlh m wntE r cool comfofl in 
summer. Shearlings offers these nandsome. 
enperlly tailed s&al covers direct kom I he 
Soul bland country cri Ne* Zealand - renowned 
for ETQdw ng ihe finest lambskins i n the world 



They're Iona lasting, machine washable and 
constructed to maintain iheir tailored fit wiuh 
Sheadings unique 6 poinl connector system. 

Ausflabte m 3 Gofiors Honey Tan and C harcoal 
Price $59,95 single, malched pasf Si T9.00, 
ptu& shipping 

Two 24 hour numbers 
Call Toft Free 1-SQ(M2&402fl 
or Collect in WA, AK and HI 
(206) 575412H 




VlSArMC Accepted * flaqueUouf F«t CoiOf CWg 



SkffrfiHfis q/jVpir Zealand™ 

RO Box W067, Dept. W-2. Seattle WA 98l$8 



WELDERS 

are among the 

HIGHEST PAID 
CRAFTSMEN IN 
THE WORLD. 




HUGE SALARIES ARE BEING PAID 
RIGHT NOW here in ihe U S., in Alaska, 
thi? Middle East and Sou Eh America lor 
experienced pipe welder*. Jobs are open 
on construe lion projocts. pipelines and 
oil f igs With a diploma Irom Tulsa Weld- 
ing School, and a few months experience, 
you can be on your way to 1 ravel, adven- 
luro, and good money nearly anyplace in 
the world 

COMPLETE COURSE - ONLY 16 
WEEKS. Tulsa Welding School is one of 
the rnosi experienced end best known 
schools in (he field we nave been training 
and hetpmg place pipe welder* for over a 
quarter o( a conlury and loday our 
graduates are working all over the world 

Class periods are only six hours a day and 
you can choose a morning, afternoon or 
evening schedule 

HOW MUCH DO OUR GRADUATES 
EARN? Mail us l ho coupon and we will 
send you a hai of the exact salaries at 
which our recent graduates have gone to 
work. You will also get our hsgh-quality 
catalog showing the training you can re- 
ceive and complete course information. 

BETTER YET. CALL US right now. We 
will answer all your questions and read 
you our current list of a variable jobs. 
Phone ISIS) ser-67B&. Call collect 



TULSA WELDING SCHOOL 

3038 Southwest Boulevard 
Tulsa, Oklahoma 74107 



| Mall today for complete 
information. pm-hq 

OtffHtMn 

| Husfi m* a. ggmpUft i Pitormetion pecker lodar 
| Name 

| MrtiWA* 

| City . Sbta Zip _ 

I *0& Prion* ¥ 

^Appfg-imO fcrf draining undue Gl full and Inr D I. 




171 POPULAR MECHANICS 






5 in 1 WOODWORKING MACHINE 




SAVE $251. Today 



{SETTER THAN SHOPSMITH) 

34“ LATHE 

10" TABLE SAW 

11 K" DISC SANDER 

1*5i VERTICAL jfifl 

DRILL PRESS <31 

HORIZONTAL |/T 
DRILL PRESS J M 



Special offer good thru the 30th of the month. 

ONLY 5999. 

I CALL NOW!!! (1-800)421-2467 

TOLL FREE INFORMATION 
\ IN CALIFORNIA CALL COLLECT (213) 549-0761 

L VERY IMPORTANT 

m The onty machine built with 

\ A. ALL CAST IHON TABLES 

0. HEAVY DUTY DESIGN 
C. 2 M.P. electric MOTOR 

O. BUILT AS AN INDUSTRIAL MACHINE 



MAIL NOW ft! 



Shown a* a 
vestal 
Drill Pm 



MASTER WOODCRAFT CO. 

BOT SPflUCE LA* E DRIVE * P.O BOX 989 
HARBOR CITY, CA 907 tO 



YGUfi NAME 



AODHES5 



PHONE i t 

WV CHECK OR WONP ORD5 P 
' VISA 

D mAs 1 epcard account no 



Doater^tup 

Available 



SOTZ GARAGE SHOP HEATER 



* PRODUCES MORE HEAT THAN 2 OR 3 
HIGH PRICED STOVES 

* TREMENDOUS BADIATiNG SURFACE 
AREA GIVES VOU MORE HEAT WITH 
LESS WOOD 

■ 0Uf>N5 VERY LONG WITHOUT ADDING 
WOOD 

* ENGINEERED TO PREVENT DRUM 
BURNOUT 

* TESTED fO at. STANDARDS 

■ EASILY HEAT YOUR 0KJ FARM BUILDING 



IWqHCAIlQWt 

*H*aling Capably l.S£QQQ 6-g/hr gse-cfti ^ 
241000 SfU/rv doubte arum 

•CofHfructtarr. Doer. Ooo* IV* :l4ls> duti* 

corrhg*, iTJfflmq4 *»otT c^nr^d ol 15 gn ^**1 b»QlL I f& K1 

elm ecd^h cf 3/^ ^ *1&*t rvn and 
fextf* Tcp frum Connect forged fxf ^ ossamcnv. J 

#Hn?irgtf>^Hlv n^ri tC*«L 

*OuQta-nl*«: i-y*ar hks IQywcrs i^jairu! tnmjm 
■Ut l*lNnfl-eorOuciM t!v RF S&r.>* if^tvnan 

PRICE: 

DELIVERED FACTORY 
TO YOUR DOOR PICK UP 

Bottom S36,9ft SM.« 

Top $30 96 S17.9S 

VISA AND MASTERCARD RUSH ORDERS 
CALL l-80O.a21.9fl 1 ?? 

(INSIDE OHIO CALL 1-216-236^021) 
or SEND CHECK OR MONEY ORDER , 

Sorry. no C CD's 




FREE into. atwut 55-GAL HEATER (SHOWN), 
heafirg water, drying wood. Jiretdoqe-to- 
woodstove. 15-30 Qd kits ckso available. 



CH J M bottom kit 

9 ul% factory 

W“fl 7 W pick-up 

Before you sperxS $500 To $600 on a 
wood hecref, try the Sot? Heeler Kit r<x 
under $6G ot our tUk. if (wiihln one year) 
you don't agree ■ ou< performs on y wood 
healer money can buy. or (within lO 
years) il the kit Cracks, warps, or bums up. 
your money win be refunded, mending 
shipping charges 

Kit converts o 55 gallon arum (not 
supplied) into a high capacity wood 
burner. Features large llW r square doaf 
opening, cam- lock door cofch, and 
spark-proof design. Patented internal 
draft channel, draff control and air right 
design allow controlled. efficient neaL 
while Irmuting metoi lempeFolures of 
barrel, so prevent ourrup. 

Use of draft control allows yog to he at 
large or smalt areas. Basement insTalfbfoon 
neats your entire home Great for your 
garage workshop, or cabin Top drum 
squeezes 60% more BTU's From heat 
normally lost up the chimney Heavy steel 
kit bofrs together Quick and easy 

Thousands in use by U-S- Army. Navy, 
Depts of Nat Resources, Agriculture 
Federal stqte and local government 
agencies 



Son Corporation, 13643 Stoll on Id., Columbia Station OH 44023 




FACTORY 
DIRECT! j 



StAfE 



AMERICAS 7 BEST 

POWER TOOL 

BUYS 



BONUS! 

■rfmWtfsbooh 



0*1 Ifai tjghl Amwni la b Fkih WHhI Vapm dr VkIF 

De«*cha&* Mad', labiss to ci) ^ ' - i your peeNtf Gum lev 
rtprn answrj wl-rfin jnu contort fn*pTflftj into AKUiWfiE. 
p*rc*flL0$*9 -and Iho f^vn sf Plut nwiy omot ibUH e^ji 
iqh* th« Ipjghvfj maPi ptiabi*ms in ■ Jiffy < 



Starr Ctif Mb (h j 
5WJI1 to Onty mmk* ij 
-TO mtouw* * d»j w 
Tof HFpfrtf Psp Jotal 

Mm tvno large vohim* tom i 
bm«* an lha saparirt mb- 
|ocl3— ■nrhrftoEic, a.iga&ia, 
DBOfTWtJY, btoonomwtry. inflwo 



modiidri nlg« **, anBlyw 9*- up - , or retained. Surnnary 
□fnalry, litan-CBd *r H «&r» m^Jinnww woiv Exflrow 
**C10f C#ltMl*Ji. IrACh lyOuF pfi>“TPi!i Qalchcr 

TbcM* any m*(t> ppobrsm jnnarHiy ^ai c^ f#- 
^*n i! nirvfti lira* hod h<r r “i ypCb and johlaiEj. A nvjsl Ter 

HtHKri. Bajut flrtd fidrti^ed 
math tiugMI In torm* fwwY ftoftta finances 
d* r nmt\6m dflarly pra- Sang fca 35 . §J C tor sMo- 
WflPd pEfrp'Dy Jlpp and illui- png Htfyrrt bdtih wllhin 1& 
IrolBd. Lawn En*«y and pic- dnys f™ 4 iwtond a rwF mU*- 
ltd* 1mm -sdiaacfc", Crush- Had 

VALCO Punishing Co. ■ Dept 790 
Bo* 20i2. Now Rochelle, NY, 10002 






1 



P — — — SUIT DIRECT USE THIS HAMDY ORDER COUPON TODAY — — — -a 

WMBHh Amarfean Macfuna fe toot £a DrpC. PM22 . fcvlh A Spring Sli Aayareferd. Pi 

1^1 l T. L _ P3p4Sr h# nd ri* ih* uhiEb r^i e*PDi I a* <S Mpoiii **c n 

iltm -r.-ielaABd fcalanc* C Q £i r muxl b* hilly sahsFird or *■" <-*1 urn un i wiEhm iD diyi Far 
| fyll Tkly m3 Hg q-jiiilio^v* aih*J 

B f O r EHl after saw. 152 H A □ Uwlg bod w«4 IjPVp IS* DO 7 O WPI&Hial-.*^.c*l Hnetai 

| I Q Standard Tip tone*. M 50 _ *T □ faca UMf 1 *.H I c^l ling fcendiiw, (300 W 

■ OlMMhwtlp^iJI H r Ti . nilHa KJ mTm I <J*wN EtoalFto Mdlan a 



J O BdN >CwBn-ri^ vrajki 1*2 50 

I '} □ Bed sander, li?,M 

A " under Jtl-jL^Jr.n r 1 1 7 «i 

* O M^irt a« w lor und*-, 1^ ip 
*50 IS* - twinj. ^'ruh*. tfi? 
f J □ CWune bji< hainnfl i*p*I 79 W 
* D Fu:epi*i*.M SO 

I N*^e 

I ADDfftS? 

Cl TV 



Turning L-rwBtb inr tn^ j*i^s 
□ £al dl J. S1 1 DC 
□ s*i qi s tesra 

5 D Joinrer-p^anrT IfiJ Ip 

□ Ball Soaring spindle. $15.7? 
C P 1 1dn*r0grpr«»^i1h lour 
V pwdron in«dl. *. 



7 0 MorilOtfMl-rtriieifl meiai 
ndl liiifl tendaaw, K 00 -W> 
fJlWK ElMlFkc Hdlwri 
□ 1*^ MrnfiFi Q ! lh*r : larni 
□ 154 SS Icxj^hased 

vii<7 o-jf Roy^i&rom ler'ory vin« 
W Inr mne *W*e tow PAM 
41 h and Spring Sis Frgm 9 la 4 JQ 
on wMulJyi Bnd Eft 1? nn S*l 



MADE 

SIMPLE 



Self 

Teacher 



ThMapg-w*r lij&Ji hffwfl ngth^ma pmtKi^W.1 nam^pmliH 
or 4ny oi^e^ utfl yrtsi b.Mhfly do fhe tB'riaiob a& 
Idanicfliting 2 tinles me prwioi inetr po-rlhrmirvce 
has boon prq^cn in (Fib shops nl -Iflerpllv mil linn's or pnprra 
ignal> tnd inr-dus tmAr«N-rs 

Don't Oh rmy-erj ty AMTi lav prt-ers ihesv are q o.a> il v 
hoDli H^iry aro lull scaJH t-ull speed and pEfor Ing pnirlqim 
PHd p«Kiiwgn Thnrf 1 t o good -rpaaom why ha grg 
aGn« 1u ol^r suth vMUrt iieie t now w* do il 

EWfirlhMfttf lef itfflpUflty: AiLa* yvmUs □< en^mrcring 
■olmemoniL ■‘trim illy all Ihe Inlls haui> hean □hn'-inalnO in 
CH-der lg sjbd yon, mgnty FfUtr mtchuMog Sp«-ltllV 
ddfl<C n «d BulOmtbC eiec^irtinp Muipmc^l cuUcOali Gy 
CuEting prnducEian lime Standard parfi Ordmuy hipr cf- 
lEnmi ry plica CNlEom p^rti tgr flnormoyi- sanng^ 

« . Vriumv. Our own Foundry bur h U Qy tr.m 

S\ prad-jcEicn lacihl-ia. tnd Our largo buying 
pgwar — ul h-rop cosli down Pkacl laclary 
p'j pyictut: You podinl !ht Slangs hul we si: il 
uFF*a c"u 1 Iwa tar rile SuJiaii|«|t 
POWER SAW: Our III! ArbO- UwESmtlCtPi- 
p .^. plfltfFy issamhlnd wilh- grguntf cisl irpn 
Eibd* iiltl y guard ypfitl-nf and nutrp guaga 



AMERICAN MACHINE A TOOL CD ih 4TH AND SPRING STS., ROTERSFQRD. PENNSYLVANIA iHR 



Better itiart Cattle TV-Over 200 TV and radio 
services. Wfiy waste money? Learn the whole 
story and build a video system ihe family can 
enjoy No commercials, FREE movies, sports 
and Vegas shows -worldwide, crystal clear 
reception connects to any TV set. big (flx 11 in I 
booh loaded wild details, photos, kits — 

TELLS EVERYTHING I Satisfaction Guaranteed. 
Send tt 96 TOMYr AOtf f i .00 Iv 1 st clau |nr mvi) ar call 
Olir 24 Hour C 0 0 HfiH o'dc- uni f3B] S62-S06S 

GLOBAL ELECTRONICS. 

RO. Bo* 219 D. Mail land, Florida 32751 



ocart 

|Ni-1E FI Till HID ftp t'*V 
\ en now to bui« IWH t Mti 
:sn NEW v«fdld Gb Lin 
! u?! ccL-pans 1 

RUSH *3 iw plena h 
Glml Catalogue to: 



m IddriMh ydu Q*E a rise- k *1 (M £40in*E £4 h pi nil 1 PJI 
9wow ydu hdw wilh anc; shBcl nF 1-4 ' prywaad cm 
oanvvrE IAii uw ■ r.lo n riaor TDdci * >1 h ■ big JF 'h il 'lqp 
ClD*rwl rip tonot only- J r » Jddi|ign*l ftp.0 r ov Cl* ui4 
ygyr n«w u« in cul Qvl fcbfi ■ e*b1h*l b*M l 



MA RRAHO HEW qjjf ELECTRIC MOTOR 

Dtsvryucrt A Ml t Up. IT IbA lob nclory 
ipnrahMBd inpi rilely IJi 51 ' M WJ 

AMT OFFERS TWO GUARANTEES: 



«M 10. DAY HONE* BtH GIMUNKE 

T r Y *ny al lh*ir pbwflr And campirl il w^Lh Any 

liiniLir mftcFunp nl sny pnre* IE ngf s^li iTi*^ iE fior 

prampi ng duvIEI^i AMkAd iplund 1 W« p*v I he nHuJr, 

Lhi«nng cd iHjm 

ID YEAH LIMITED WARRANTY 

An? fi*H cr p*Ff| ItifH AMT KJ*fr 1«Hi j(j c+p( vrotoe 

NvFifCh CAiTips |d r .| y** r HmclBd wq-nsraty] wFiicFibflgdmps 
lndper*riy* hdf ahj! wsigfl wiEhlrt ■ IQ ya^rs iher pujchjs* 
Oilfl wifi bo FApilrrd or rof □ , ~E>d toy Ehl laclary wllh na 
EFurgR bg Jh* purahuor clher l^jn paalBg* 



WW Mw 

ctbUdLrti 7 pfi mirFBS. Clili Tom 
pdurxf angl« . rlAiX-H, OOv*S, mul'J 
ngs LS=£ iiU^ mgim H® Irrv:* 
K>r ilignmonE UN *?WI 04H 
bearing mbdBl IlfSQidd'i T*u 
Ftp gr liigy.i ifcjpidhnj 

N.v^s il nchmnnfi A K A 

2J.'ia rob Mwtwy 1 3iC 1 3U 



4 FOOT WOOD LATHE 

rrvs job or 1 1 JO uru t utuiir 

9TKI 'JhiiJ i&ii-l *atw a cl to r- 1All 
ILOCk U+e Any iwzp molp^ 4 ' hica 
plBlB J 4 50 3 P _ 

ibs lob Tjctotjp *y/p ry 

DELUXE HEAVY DUTY LATHI 

Double shuilclorl lyfi«C4t«f tof Ids 

b4ll b«A rmqa 3D 

ihl Fat roclgry */tf R OU 



BELT SANDER 

Pr«i*ion hn to d^iy hjkVh *o- 
cludes j 4" k Sft" landing be-! I 
UiW. 1^3 Fip or Urg*r molar 
V-pultoy dove num-purpOse 
dri ve spirtoi* Disc setn-dar acces.1 - 
dry. t17Q0 «iEr* gBuQf 1 

“■“^□h; 9164 *52.00 



LONG BED WOOD LATHE 

i5i vimnn al Ehe- dnlgur heu-iv 
dir^ I Jib? hdt b*ll ^Artog | ivr 
C*n|«a m ini :-l jl." uvl * i rra F ibai^ 
bed lubas 40 lbs 
i g b ficrory *V4aU(| 



H1QH UEED 

TURJflMO CNifcfK 



I Sc I od 3 |n 09 
\ S*r D S R HflW 



JOI NTER -PLANER 

* X 72' C*k1 iHon rnd 1 1(1*1 prs « 
osian qiauifid ad|usleFiic rabies 
For pjxnjng |gi r*la EhimbIx. Cijls lg 
l -'B" diFOlfr F*dc#4dijulH horn O' 
Ea W 1 Sleei IhrveS And dual 
gnlJirdl US* ^ny mgtgr Pmcil^rr 
ball- bttriAQ i j Lduih'il rhddti 
I 15 . 7 D add* lQlba |AA nA 
fob rsccgry *QJ<JU 



A 



1 TON 
ARBOR 
PRESS 



UBhy uses such n paieing bo*r- 
iftO* shinx ©on.lr?MI*d bonding 
*nd ntMing Has *4 ppeukpn nnvll 
Odd ann-Jiinod rack and pmegn 
drl« Call ifgn rtamni bae*. Iram* 
tor riQadibr and birvngEh. SV depth 
erouoan. 3 ? it* M a Ae 
rnb laclnry vR-VD 



HORIZONTAL- 
VERTICAL 
METAL 
CUTTING 

BANDSAW 

U» any itiai molar 

A wullClJ bontoMIW Rdd hOfLEdxmi 
cultoii dVBchid* win uuigir..sn-c 
ihufT-on Gasl I *grt betoy. ball Ewiar 
atflUAdegwKJwL wor^adfl j rcclue- 
llryi odjuiEAbMA beFIAwn Ipnng 3 
SpOwds With stand and blade 4“ a 

ro.b Ifctlary *300.00 



JC l . \ Thf PARKS NO. 

\ 95 il J compact. 

\ mdde^lJ^ pfiteO 
1 planer wiin mill 
| planer precision 
J and rpggddness. 

/ More than 50.000 
/ m use irgoTiO lha 
/ wgrld. wfrile NOW. 
x - , for Gomplrfi 

tAlHE 

THE PARKS WOODWORKING MACHINE CO 

Of pi 1S0L KnawlldfiSt CincirnilkOh 4*221 

St M ^ t bEOiF*lir^ Wd00*q7L^j Uarbmar ^ '09? J 










Add bolts and love 
and what do you get? f\ 



WOODWORKERS' 



YorcHightlnQ Sterns. Inc 



A quality 



| SUPER 
SftONC 



\ machine that 



Models. Many 
accessories. 



This fine Cabinetmaker's Workbench 
U just one of the projects that have 
appeared in the past issues of 

The Woodworker's Journal. 

WfofiWuf jrou'fe a novice or j veteran wood- 
worker, irou II enjoy ite detail dra#^* and m- 
itiwfioni lor DuiMing id types ef pfadieai pwete 
including Early American and Contemporai^ fym*- 
Hirs. (ova, docks. giVts. jnd muen more. 

In addition 3 d plans, iach issue contams sTijj 
Qps, money-mailing ideas anfr uh repair tips anC 
utotitmibflg 

Subscribe now to ltie prciect magafirte 
that features 70 plans each year. 



SUPER TRYKE 



^nV you money. En- 
gine is complel&iy 
assembled, frame is welded and 
. painted With common toofe &rid 
our 22 " x 34 *, fully illustrated 
instruction sheet, you (usi bolt 
everything together and start recti ng! 

* Rugged vihftlei powered by 5 tip to 

16 tip Amerltftn-mede engine* 

* All hive torque converters £ne *Wft- 

IngJ-, rour-ihack aoipsnalflft an d 
gj^ tough, lobular *t*tl ream**. 

■ Can be licenced for Hireel riding in 
M many Btlltl 

HBf " Can be r&gFite red as farm michln- 

H ¥ 

V *> Kll priced from un gsio.tiwd.Bfi 
les* icteifdtie*. 



SUPER 

TRVKE 



i rwire iri a 

ZYEMtS J1Z WnwrrWy ktw|-Qdy I ft. 00 

FmiflnfelW J years- 1 

iPiease maka pjymfrt n US FufldSl 



expiring, hunting, fishing, ■ 
and occasionally ever for 
work, these machines bring a TP 
tot of pleasure If oaek woods rid- 
ing i&jour kind of fun. write totfay 
for a FREE color brochure, to: 



GUARANTEED A tun Ulund on V umtitad issi*a 
fl no! mmptifWy unified 

chert or ragniry pni*r to 

tui ■uEvnnUdinihWE.B^A iAilAhiii h». < 



in rlqdlU, NIC. Oepi PM- 22 PO. Box Benton Harbor, Ml 49022 
From lho Largest Maker of Bike and Tryke Kits in The World — Carl Heaid 



Add icsi- 



MOST ADVANCED 
BICYCLE MOTOR 



US TO EUCTBIC 

2 buffi blurt iJuptfctfM ftt 
jnd ffXFWU I'hfl hflft output 
cr Kl fjf ErfWtmg flOliUfi imnile 
|l lAJTYfi. It if indvdH gn-aMfuglr. 

m. -jR j: ^r p.mio ewims, 

flmun. Bulbs, dalaflstSmrtrucilflm 
/ The rt£LITE 1 H a mat* in 
iff bott Hi vo’li ar«i IS Mins Juh 
V for ihe (BJH' kh ai ynuT 

■ loon tiPtimre sfcjft or wrtt 

ff ftif rriCirv; infflrmj'ion 

F ‘- pTj '* M< Hft-ll MI P* 



THE HOME SHOP 

Machinist 



* Easy to Install. 

* Only Bicycle Motor with 
Automatic Clutch, 

* No Tire Damage, 

* Easy to Operate, 

* Belter Throttle Control 
than Rear Tire Motors. 

* Easy Pedal Starting, 

No Rope to Pull. 

* Can Stop without 
Engine Kill. 

* Fast Delivery. 

* LOW COST— $188 

Pius $9 Freight. 

Send lor FREE 

Bike Motor Catalog BM-1 

NORTHERN HYDRAULICS 

P.O.BOX 1221 DEPT, PM 2 

BURNSVILLE. MN 5533? 

612-89') -8310 



A bran l 1 new binrajiMy magazine 
for the seuuus amateur machinist 
■ami the f>msl| commercial ur 
machine shop. 

* Projects to bmld # New develop- 
ments, approaches arid product's 

* A forum foi sharing 3 demand 
information * A gfcaincw .nhop 
partner fpr you. 

Subscription fates: [USA) Slti.QG 
pcrycir, Cinads ssid othef pountticfi 
S] 8.50 | US dollars | VISA or Master 
tard ordeis: Phone operator 660 Toll 
Free 800-&24-7BBS =xccp! Cali torni a. 
In CdLifomu 80O-8S2-7777 
Oi write 

The Home Shop Machinist 

% The Village Press, Inc. 

Post Office Box 96h 
Traverse City, MI 



Now! Get Scarce 
Seldom Seen Coins 
ONLY $100 

Three seldom seen cotn& fno#n Amen'ca's pss( 
flffl yOufS for only $1.00. UbprTy V" Nickel, 
Indian Head Onf. $ Bullaio Nickel. New 
emirezy out of circulation, Limit 1 set. Sah^Eec- 
Tron G uarenteeO To Shqw r#nge o) Our servtce, 
we'll also include price Sisls of U.S. coins and 
supplies aJ*ny with osngf coins which you Can 
examine and return wiihoul purchase. Cancel 
eBcvice my time. No-cbiigation to buy ApuHs only 
Send name, address, £ip and $1 OC to 
LITTLETON COIN CO., depl NCS^4 
Ultlelon. New Hampshire 035CT 

Littleton Coin Co. 



1 74 POPULAR MECHANICS 











SOTZ MONSTER MAUL 




SftaftCATlONS 



* Nd riiuggttng lifting hea w logs up 
io high priced power spHttm. 



OUR 251ft 
YEAR 





Sotz Corporation. 1 3443 Station Ed. Columbia Station, OH 4402* 



Weight Heod-12 lb. (Total 
weight 15 to.) 

Construction HigtHoarbon steel 

head, hardened edge. 

High strength steel 
handle. 

Guarantee; VYEAftTMAL OFFER 
+ 30 years against 
failure 

Erics Factory p+ckup 

$24.95 Deivered to y dm door 

VISA Of MAS7ERCARQ RUSH ORDERS 
CAU TOLL FREE 1^00321-^2 
inside Ohio ^215-23^5021 
OR SEND CHECK OR MONEY ORDER, 

Sony NaCOA'i 



* Drop ‘err\ saw 'em stand ''em up. 
ahdspWtem! 

* Forget about last, stuck, or (tying 
wedges. 

*Nq gasofene, no set-up. no take- 
down 

* No wooden hordes to replace 

* Nagimrriibks. Jus! simple physics® 

we at Sotz hove been making the 

same quiet offe r for years: Iry a 
Monster Mgut at our risk! Within one 
year, ff you don'i think Its the fastest 
least firing method ol splitting flrfr 
wood tet us know, and we will give 
you your money back, including 
shipping . . . Puis, iTs guaranteed 
against fdhjre for IQ years. 



TRS -80 COMPUTER 
DISCOUNTS 

■> Ldw Pri. *l M C-u-c-jlB"*. A-jiMxA 

jr-1 cr-^r flAEHO *>H*E 4 ■ TRS^Q EUvUf*#M 
» Dkikt * H 0Dw(4f4llit£Mirii 

* FhJI HA 0IQ & 4 AZ* Mnninfr ■ frur P»HI i M ^ W h I W 
- rtftEVvfr Nijmmacfa v r 4l i DgQQggii* i,**P 

SCOTT TAiEfl 

ftJdWP AHh AeucbIw Sl aifl 

irHIh pawqnH vr.nurMl ‘H.: 0fcM0 40*4 «f- P Iffi 



RUPTURE AGONY 

DISAPPEARS... 

When you -isJ ij» into a (rhiHbr 
Bi > L u Afiqi 141 Ik * 1 Ytoi r rupture- 
will ht hdii annirafey, yrl^f-nUy, 
n igti I ■□■ini Jaj ol wi>t k or piny. 

Sf nd fur wr Trw bnnftM today 
BKOOKS APPLIANCE LO. [M*dir*» 

TTOHUiU ft, WOThiOl. MI P*y arefc 




RFMa ss 



■ H 



I 



-- iviitlit will wwt md 

I lunhF fll M*4«ei4iblt pt tert. Slnpllftid 

* * > >i, ljt " iRifmrl |nn| |i|>,i| RfH **kir 

KiUtidwt t*nd fw iv« 

*#1U fit UttDI w 
fiWi^ hUFTTl 

»■ MORGAN WQODp frtpL niR» 

1111 BtfiilM M,. LMilMlIla, *j_ 



'.Ri 

<•111 




Mans WIDE S HOES 

EE-ECEEEE. SIZES F^ta j 

Eitra wkllh tor mm wfra nwd iL J? 
in SittilirtE styling * 

art qtisldy Available 
mUy mmfr m 
mi CATALOG 
Surt lor H I 




HITCHCOCK SHOES, INC, 

Dept. :sii . }l Ingham. MA -02043 



hr 



hMsM^aiiaidr. 

rmrJBBfflf 

WEEDS Fast. NO HARO OH PAINFUL 

fl BACKACHE! 




wprt* i hfr. 

« to** jb 
0141*11 't 




TILLS DEEP 



■ LfiGCOTillar PdWW Hq« J 
" « INCHES WIDE 

| WEKIHS 30 L4S-1 




WEEDS NARROW 

fiows fasti 



: GASOLINE POWERED -EASY TO USE # 
1 IS DAT MONEY BACK TfllAL PERIOD 1 



NI..I I j L l ■ Id : ■ I • M t •• I RLt i-.aniXM'Nu^UiDE 



I WRITE TO AGCO P D BO* ?S DEPT p 
| SOUTHAMPTON- PA r09fl6 



STHtET 

errv — 



J STATE , , 7t 

I For Iki.-nj Of CiP S1i-*4F-*fl5i 



Time to 
test your skill. 




Now you Cfn bull^yOuf 
own Mffeoo 4 SuHhnn 
heirloom quHlly, enIlqiM 
reprotfuclToo clock. 

0ver20uineirefli «nadei£ 
avai'ablB imao-n-yours&n, 
fwe-cul or 

lormkK ail teveis of skill 
Grantflamaf. Grandmoiner. 
wall. Desk rrianrie and mqre. 
AlSsoiid ^"hgntf-malGhetf 
*iln-cfne^ Jiafflrtqqcl mwai- 
nul. aak. cherry Or Honduras 

maho^ariy imported preo 
s ido fluwem&Dts ai'vJ chimes 
Solid trass dials docks 
you'll Nnd challenging 1g 
make gnfl gf a saving? you 
can appreciate. $o, ,r yOuYH 
IpoKihg lor I he Ime^I Clocks 
abound . -3an'l waste 
antfher mmule Build 3 
M a sent Suhivgn. It's well 
wflrtJiiheeftort 



Send r*f chJ^ 
n*w-32p#afl 
dWDQ hHluy. 



□ Pieaw^ert rive your new eciar 
CdMlog ico anliqut? p®pr*- 

ducr«3n chicks i can duild 
■ jnci^ Si tw Hy C^l.^nri 




N^me- 



Addre^^ 

diy^sJc, 



-Zip- 



Mason & Sullivan Co. 

Des>! 1126 OsH5rv,le MA02G53 



FEBRUARV 196? 175 




You can have this incredible 
catalog of unusual technical 
books just for writing! 



Discover hundreds of lop qualify manuals, paper hocks, 
ferfboota. and Industrial handbooks on lathes. Inver- 
ters, wind power, water power, machine toots, laundry,, 
steam engines, precious merits, methane, welders, 
horn rereading, crafts, electronics, woodworking, black’ 
smithing, alternator secrets, ihree-phate motors, small 
business and much, much more? This \% the most c* ril- 
ing Technical mailorder bookstore ever! 

•Learn how to build a furnace for less lhan S \ 0 that 
will melt aluminum carts and make castings using 
grocery store charcoal 

•Discover a brand new picture book of exotic lathes 
and milling machines from the 1 {ISO's. 

•Convert any small car to electricity. Convert to LP 
gas, charcoal, wood, alcohol, hybrid- elect rtc. 

•Learn about a new book revealing the secret * of The 




iron mefllng cupola furnace! 

•Discover Incredible how-to books on how to build a | 

E reels km metal lathe, shaper, milling machine, 
rake, and morel 

• Superb collection of wfndpower books! Top rale 
line of foundry books. Lots of "how to/ 1 
■ Top rate Technical school textbooks on hydraulics 
■Superb books on wood novel, hydroponics, do-H- 
yourself patents, prospecting, simple radios, dome 
homes, watch repair, high mileage carbs. heal 
pumps, suppressed inventions and moret 

This It not a book clubl Just the best books from the 
best publishers. Buy only what you warn, when you 
want. We supply quality. Write for a catalog, and see 

for yourself. 

Catalog sent first class. Send En stamps to cover 
postage (US St Can), Foreign airmail — 12 .DO, 

fflitovtr ihff bed technkal booktferc by mall n-crl 

Write for a catalog today! 



ThafhittwOtortionCyfpsdwit 

Good rwvi* trwls fast and sounds gnea* 
when ft's from Speakertab— now with new 
speaker systems handmade ta your car and 
featuring polyp iDpytrne woofert. custom 
crossovers and more It __ 
you have ouaiJty car ^iro I 
ekctrorilcsDONT 
WASTE MOffVEV 
on poor speakers 

write (tor our FREE ™ 

Speaker Catalog. 



; i k? wa i ^ i wj 



Dept. CPM2 T. ?3S N. NortNak? Way 
5? ami?, Washington 98 103 



A ^SINGEg^P-BEA M? 



HE MOVES VOCAL FROM MOST STEREO OfSCS 

i~lKtfnpf£fl VLjiJl i- .Tii.-iiLlii' !JI‘ w.'.umr't 

I virl Ai&t ill orf * v>ii (’KJd-kl Irani r ii*ftf*id sir-m tM-jf - d Md 
1 Uuii nnn* tflM bacXfraund rr-um: urtouftK 1 NlH *n iqiuliiw *r 
( ijqi e*&mr il WtwM\ VfW 1^ ;■ r#^ tc I ?l Wf* 



*"• pr-vr* 
l Ifcri.r.; Iiurp jrUj-fl^niQFKwd 

W'rtf la 1.1 b-unnd. PM>„PO fki I .IB i-A:* * hk>jiu.«ri 



*fra™i4GthM3- 



iiii 



00^ VM 



m 



AMAZING 



SCIENTIFIC and ELECTRONIC 



DEVICES 

PHAS^ tfWMv* *nl inrilitM Foact F1ELO «*nn- 
hn LASERS br w e a po nKa^w, burning. dcud wrfUng, 
hetogfipri y and special afleeLs. NUCLtAH penid* a«*l- 
■rOtttl and delKtora PLASMA. ION, HIGH VOLTAGE, 
HJ&K FRtOUE^VTt^COJL^indliewrWIHG g«v 
win TRANSMITTERS Bind CONTROL dwICM lor w- 
curtfy, Wpf rwM, nruawd dMacOoci. neturw 4i«ning 
PLUG PLUG iNFfiASOhlCS, UURASOUCS ENERGY. 
CHEMICAL and PERSONAL PROTECTION and SAFETY 
DEVICES. SEND tl tar catalog tf j;«ani. «fla and compM- 
*d Itama to 

INFORMATION UNLIMITED. INC, 

P.0. Bo* 716, Dept M8 
Arnhem N. H. 03031 



momn recipppca^ino steam engine 



QWr wM* parli ■«! booh md dwfr 
* W « WO gtrwAMfl pm- 
^ 4M *K> V l-trt*. k an 

Mn4L .J P^II fend COWVfTE 

ftJMlS nrtuWy b# 

m Airiw J F [JA 

QLBHALE PMDUCTS, Cbft AL 
fei 151 StMSan 0 
TwitoOntma HtP ui 



SHEET M ETAL WORKERS 

ISiOK x^l 

MULTI-PURPOSE f 'ft 

• SHEAR P 

• PRESS BRAKE L. L 

■ SLIP ROLL tr I 1 

ALL FUNCTIONS fc 3 KW 

OPERATE SIMULTAHEOUSLt 

. ,1 Buy bstarn DsC. 31 . 1 001 & MCtlrt 



.1 Buy bfcfOfO EMC. 31 , 1 BH 1 & HCbIvS 

cpeC^ 1 free shear-notcher 

3r Sand ior youc FREE Hlaralun A 

Shoot Malilwwltw eulislln 

flr PACIFIC CMC CORPORATION 

*10 W PwHk; Cwsl Hwy SuM KS 03 
Howsort Ssseh. CA 03*63 ( 714 ) SI 5 - 6 M 2 




NUUeiTlES 
TRICKS JOKES 



HydrOvlU Loq Splitter 

I'ft^TS AVAIL A&Li ro ■ ftUiUJ Tout OWW 



r -V 

F‘*£' 



r.D.fc Ikn 

- Spbr wood 1 # tw &■>! in*. npIip tegi 
Irti pM>1 *etfi on -rH^nh hrii 

UIALH from timl qunlii t crrr^pWiH 
‘jjJ * L, MftW-iWq-m <F SBMr PAMHr> Ti» 

i if I y comp cm nil pi Irmii |f At! . Stt Iwf 

L^-r rqinlpg t DO l tfT cnFW ikHTK BlG SAWKK* 



SURPLUS CENTER 



I E. i Ac, II I ei . Np-kiFfihLa | 



3 L Satellite TV| 



I don i jusl sell 'l^^orrnallDn , 

Wt Manufaclufe Hardw^ro' 



Oizr IH-pagt CiWH Ptf iFlADnnotwn UHL In a 
VlD^LimmhpillAH hian DID •Bwdi, rampiilw- Mimu 
lug ppftBirV 5p*ci. felta end imCrtl lWW V » WOi|^ 

HIV C.OA HbHm oSRACECO^ST 
nan mnDG i™*> 

r « a ■ a Hn 4u l iibia H; WT fp 




Find twice the treasure . . 



«*th a vrntTrs accmoMC 

plrNCJAUHCTAL DETECTOR 
WMWp ImkiWwHti (Ma i liu 
plua crfhfer rtluiHM and It a nMil HotaL 
dug kf f Mbr k* lh* wh« lamJly fci wn}^, IWdl 
frem 1 II.IL c a i f fe d tr> U t. AML 

W>tm n fl ELEClmoMCti INC. XQU l 








AND A FREE CATALOG CALL TOLL FREE 

PA r 2 

art Va**v W-, Mom-. Q* HW 



SPARE TIME CASH 



AhOwfnbl* 16 *rp Big WhHl Tractor Hit r&j 
V0u>i4lf at rBHL‘ lor pFvfit. Fccrorv dirocE 
aa arlatArtwit — 37" pla-fr 

l«4pr bach h » Rno-bk>w«f. MC. C-IJkKj 
Til ■Buiitf-tt-YcmrMir Plana. |7 f^AgnM 
PR r*jn;na-M) 

Shnh Ht Pa p< pm^t Ccflirtyfg. wfta SWU 













1(1|. 1 1 

I I Ml Sf ftmrWEN IN NU U AMI 

** *Ell JHT MlP 

iH^( t..li^,^ ., 

iiiw #n«m 4 ■■dil 71" 

Mlw A ilul Uftfr- BF1 

J !■[■■! A Mi nAw 4 Fk 

■AW TfiK'A-v MM-yw 

Khlll. r-,1 LV|H F . ■ 

VnoiAn 

( hpc«t^' 1M w»Ki 

Mi-: kHilm «fp 



DUNE-BUG 



burr - #Im„ pr-tro ** 




Sill f 2 Itr DUNf-IUI 
t i* p infi- 
lls L kwKrt. Inn pz 
ui im 



«# 

-|JJt |k| U: 



M SE5A REPLICA” 

WWJ appeatance - sportplaw idling see story 
January issue siimog on page 79 Compile into pet* 
£5,00, Complete Wueprinfe f 100.00. 

REPLICA PLANS 

aor-asao Fnmiin si. 

Vancouwf. B.C., Canada V0P 3.X0 




LEARN BANDSAW BOX 
TECHNIQUE FOP FUN AND PROFIT 

Mb*i imel yrpqua banduh tern Im-n 
[ftTnunWd ftvOe*nr*£u]Qt Hhapi 
*ndfi*ni^i =-»i?Si;i«30Nwnd^ «ja- 
TllDd ralAjTUVi bMftVM Id 1 § ipiyp>4l 0* 

H^n In# TO Ft-S'jb and I-Iubli jr.ipn,' - 
T iwunf lr« inVjrmiT D« 5jn|h|fWlp 
tM-ftiW #OIi-*RT. OtPV B. EPCA 
121. CLARENDON WILL*. HJ-IMOt} 






I AR M WHIli 1 
TOO LIAIM 

(iip 

■ NIC l»K 



WlrJ BlQ 

waf’i* Baiii qtrichl* 
FgM or pjiPl lime Lefl-'P 
il norne il v Do 

P94i j oes Ail lean 
-tf*itri*]4 Sup pi i*o 
tic Sl*i(* 01 IMJ 
ApS4 lOi Vnlqpjnj. SflPKl 
snd aChJi^Sl ta* 

. F*£JE but* 

EnckiJii miT Nlflirii r Dtpr. nM 

D# i«I^H 11 w.n* -lu.if, irk, n Iflll* fpll* H | Dlill 



GREAT SAUSAGE RECIPES 



227 page UJuefFtted boc* explain# toutige 
making pfus homo curing and smokirtg at meal, 
tawl and Wah. Over 100 iwipw, Ffwe^juipmenl 
and supply catalog has more information. 
Foryours, sand lo: 

The SAUSAGEMAKER 
177-6 MiiiEa/y Road BuHalo, N Y. T4207 



Men- Women 1 Make Money In Your Own Home Business’ Ik 



"I STARTED WITH $100 



.A. A 



FREE 



MAIL ©BOER 
COURSE 



AND MADE MILLIONS 



IN MAIL ORDER 



«» 



You can majtc j Miil Order Fortune much easier today. I want lo help 
you bul: If you arc Poking for a |el -rich-quick-schcme, .. please turn I he 
page. 1 did not get rich overnight. But L can tclt you [hat within n shqrl 
Itme in mui! order I was making mom money than any of my friends. The 
millions came bier. „ , iod I owe every penny of h lo mail order! If you 
are ambihoui and wiling to follow directions. . I will help you get start- 
ed on your way to null order succeu! 

rfTt*I nij Dr&p Ship P1*b That miu 

yuu with IjieIe nr no* produci invnc 

ine-m . IS;i> nnt n a lime *r in quanTitf . 
iWfl i NEW PKOCUCTS 
IV£RV YEAR 

Wilb my PUr ymz gtc fact Mevnlw 
ihip in hi rc r=ii( iLEiiJTcidcrs, Ym wofld 

wiJe njj#n.tLiCidni t^epi yon* spppLtd 
wirh ntw predion t*ttj menrh 10 k-U 
bp mAil or n<ke r wiyL M* in hen iJh 
my p<-r»on4J wminm hdd in 
cilirps mu you. Mait caupan far Gcurar 
And home hg nnrti. re per?. No chirjjrQJ 
obllgjsion. No i-I.rtnuiL will £aJII Flad 
nj| whit HtJ Order hnLij fpr yauT 




FEBRUARY 19E2 17/ 



VOOR HOME 
MAIL OftOER BUSINESS 
Use a few houn a week pirreisne IE ihc REUlt 
Tilth bflAch QUE nal ij fidj Edrnrl Kerp* jiretmE 
Income while iddin* wfk^wic i JV- 

{oraii" UK MaJ Oidri plultli fur travel, uv 
Iftgi. erfucjlion. mirtmenlr It'l up lo fOU. 

1 teimrd bng Jgb E^r kUcCeu Merer in 
Wail Or cLej It pk'kLnf Ehe i%.ht pr>>luct T 
ftvcil in my Fi« Cmjne 3 Hiii y eui pt«d- 
□Ct mult plU 10 bt a MaJ Ordei 1 winner' l’JE 
llhow hnw to iciAke up jempLe IjceLc idl ihil 
bring in or Jen 3 rad C 4 ML. Everything i Ec IJ yuu 

■Il biied an my imri iUCceiA 1 kr.aw IE wurki- 

0 U V SE LDtt WHOLESALE 

FOR MicaESTPnDFirs 

imjiortL ire nyen for Mii3 Order. I tri«L 
the world icjjening CiuE new ImpulEi yuu 
eJKflat-n biEo quick proGta.SEArt with 24,1:21 
beat idhrag Lrnponf, PmE in on t or many. 
Sl>y Br[i.i* WljiiJciJe duett tinm oveehaa 
supplier. You keep ill the pfnfrt, | wj[| *Jio 



1 1 Alt-L I IHQIM. 
rami Nai4 Tudar 

MH D(4 p lapOt* - ™ 

I HiUPfl in Hill 0 idar 1 
im tmh ayg, pin tirni 
wi 4 iv « 

lftju iiiiii 1 duHMfrt 
henM 10 rtwkiMul D^i) 
aiv T-udiv nn'Uv* 

n«H «4|in HHiH Eh# 
dlubi. . Us3*n«*f 
land. idfiEi Uu.^iragi 
wirahuLiwl My Pirn 
I 111 v nu ™ m V «P« 
irnca \i mMI a Ini 
El art m T nui omn bi| 
prqliE bnmitiuiirmi, 



4CTUAL cun OUT •QiFEUV Lt. MFKKk TTHIIlt 
RtFGfln MIHELEMIH 'tl^Hkl IT i|CH fpUflMtf nu> 
OF Wl'i prqhf ih«*I waJ &dl I 1 1*1 M 

narar* *4 MwrJtiWWj Tb Ukri, I.EDQ if* I upi p* 

™ Mtf A# |M ff# KM J MCI lli.OWl 4M lull 

'Df’i ™ *nn (I* ■ lif t ■Ilh«ul ■Hi-F-ml .- 
HAM imiil 1 1A Th*a*«. Caiwli m-je! L M iimipIhm 

INTERNATIONAL TRADERS 



FREE MAIL ORDER COURSE COUPON 



■ The ME LLFMGER Co , DepE. T2252 

I 6100 Viriel Avtnut, Woodland Hrilli. CA 9136? 

I Sand Fra* Mail Qrd*# Court# T . . Show me ho w I 
I Can flarf a Mail Order/Wo^ld Trade Hus in ess of my 
wn Thor a il no aoSigarmn, no salesman ^ill call. 



I 

| Narn# _ 

I AddrOtt 
I City 

Aw mm m m a 



.State . 



-Zip . 



5 m 3 dart, «>*» ZIP fur hai reply- ■» — ™ 



HEAVY DUTY SPLITTERS 



Moro power 
per dollar 



4 Ballon 
hydraulic 
oh link. 



Hydra u he 
oil inter. 



— Deieni vs lye 
automatic return. 



2 &lag« roller 
bearing pump. 



High speed 
dsmountabla 
wheels. 




Replaceable 
slide end 
wear plaies. 



Heavy duty 
rectangulfr 
lube frame. 



Low 

prolile 

15-ton 

unit. 



Now you can h^veali the powo* rc-j n#od lo shaupr ih®*® 

Hiubbtnn hardmdds. krtoEs and finarls at m price FhaT & a lot 
lower than the corrpotilKjn Olp aplirteu aie mad-n o\ the fine$i 
heegy duty componeats snd * r* Ou H 1 tough to tail tkunpiire our toahjf ei. Ihon comoire 
price MM? So*tO powerful r-Easori& To buy Worthem Hydraulic* 



12 TON 

.aw proflip. 24' siroke, 

5 fil^ge pump, iOA speed 
wheels. 5 H P fl' tfedge, 
6“ I' beam 

F^ame 

$738 

thigh speed whesls & 
derani varve opliinai) 



15 ton 

Hi-gh or Low ptoIjIe, 

24' slfcke, 2 stage pomp 
hrgn spaed wheats, BMP 
B' wedge. G' lube 
hame 

*825 

(deiefit valve optional) 



24 TON 

Hiflh prdPite, 30' Gli-dkv, 2 
stage pump, High Speed 
wheels. io H P t?- 
wedge, 7 a iut» 
deioni uake {auiciaiwm 

51550 



NORTHERN HYDRAULICS 

P O B<JH 1?ri . Departmtitl PM 2 ■ Burnsville VN 5S337 

(STZ) 8SA «V! 

Send Top A 3 plit 1 fl 1 E '6 l h*uP#' 0 * >r bul ipi ng yoir r o^'ra yuhl II 00 ler law pruCti- piAm Cdl 4 lO# 








Pdrtabta Steam Cleaner 

Sdmpi 

GLEAM: 

Engkro, Ak rJhro, L»*n Hmm 

3 vw gutf antee on iro bo*. co*J* Uw* 
iquid soap, pr gpan* hi*d W*qM 1 20 lb*. 

PrfT*p weired on io» waMr 

pressure 

mu Hra. iNC- f owDt. w-ia 

M W**L Broadly. Jflrtson. W SWOi 



^ 1 # 
WOODKN 
Toy Kits- 
Pflrtu *. Pjiu«rms 



Catalog Free 

By SF^clM* Mali 



AJ&.^£tKK! kl 

JtW- BuUt , i ■ ta± * r«| j l A |»4f *j 



POOLTABLES 



1 .H 1 □ h DUJtll tj *t%Dli»»lpna! f ,ling 
i&olid coni-liiKElcifl «Low toil , 
« H.i|l Ir.il ■ y wl i uL 11**1 eveilnCil* I 
■ irK lv^" drying*, -.n»LrHq l-l^it, 

1+T'Di-Jltl. InrlgrimitnJP MOChJT. P?l 
Pi &** tv 0Pt bill r«Euin mndti 
PlJiflB SPE dwp pockfll modal 1ft 
Plini iqp bo lb modflli 19 



1 it N H jft F '■ n^Pl fl. BOifltSI Enw Pj 




Improve your fire 
grate efficiency 



r w « a0‘ 

d^Hjlnh 

the 

Amazing Grate Insert 

The Amajmg Grate Insert is made of heavy 
gauge steel and rests on tap of your ashling 
grate, preventing hot coals Irom dropping down 
through ihe grare Thte conc^nrration o3 flotl 
coals fillips, your fire burn hot!6' while reducing 
me draft to he5p your wood bum slower 
* Rfi &u rni Hotter * Wood 0 urm Stawor 
• Saves Wood 



Man coupon to; 
Amazing Graie 
1520 South 5th SI. 
Hopkins. MN 553^3 



Only S7,95 

pUi it i ft tMppms 

SI f s Manny tttk flliarjfilw 




ltlllLIk Y01IR OWN BOAT 




Lten ffieCWartfa -^GtuMd Mch ¥**r*M &A*E SHreiEW-iepfOwr 
nwffto* jnn HpwnW mm« ter u*»i*un S^tv-rtBP praoMf and 
WTfllin JTrtntfuyi* irweriki k*ngs wur* PWfE 55 K>HAL 

HESIATBl HuOt 1 It niff* CMJCq dfMcrtHH gw zgci Awi. 3' B «' 
Sul A pcwgr tout*. tG« vihtan, boiling hor+:i, AH II UOflE H Ow Lidv^ 
™ irei also wm TTEF 1 EOATOULDWG SUPPLIES' ■ hree*ui*. 




KiTi>nj|ii 



r~- — -- 



iH 



rinsr 



Qlem-l uhme oe treats 

91§2 finwan? 6&i r»l. BflflflDPitJ O W7K 
M 

BOArmn^nni«l.TP™i- tEIABHd 

mgiwttjiW^l^roo- «H4ia«i 

■howib Fdf &&*» BaTS- si %sim 

WP to ALU p B0I1 ElIMfiW. V I h M »*. 




[M^r i rfEiaE 



M NO FOR OUR 

PUU&THATEO DISCOUNT TOOL CATAL OS 



Shop si Home 

art d Save 




Modelers Hand 
and Power Toole 
Discounts tor the 
Professional end 
Hotobyiat 




Fasl Service i/O^^k k 

92 Races L |JD , 

C 4 tkkf, Dticon, (HinwH OlkltAH. Omnii, Cm 4 rtw ; 
fwnL OfWIt. H*l Bluff, JFHffm*«e^Aly. Jur ftuc, KA& 
fnauw*rtett, Edkkon, UfPtL MlefoPtem*, llarrtf, 

StiOfWM, PiiKhi niilfuet, SifltfTih . Stwr- 
Hft*, ftMIMvdn, Trfumph. WHE. K-Acin 



PATTY'S CORNER, INC. 

POeOHSiD CEf’f <M HAl.FOQh N J B>43B 



Build this beautiful 
Dome Home 
by yourself! 





1 Will 

-'-X ■ — mSE 2% in. ■ 

m ST ^l3EWn ^V- - 



170 POPULAR MECHANICS 



Enjoy supeMow energy bills 
and house payments 

Seve ud 1^ Mrtt off uEndex, mm3 vp la 40^ on 
build mg cofirt &e*iyil1WUonltr*y Dijm** geOdB^ii; 
■hH&fnei areeifErttnyly iYKrg^-efftCiBfll. urtbeJif ujJsly 
Awong. *erthquABeii*4iaieni. iiMf r*iy la kusmbh 
Ng (pKim 1aol> or skil % necwiary Our uniqt« 
pilented building s-yslbw m^keg hump cans If i^ion 
si fwiny tvw nciMice 

MonE*r«y Domes pre-tu, cgior^coded ih^il p«k- 
Ptgt* FtBrr I L S-39K UpdAte up 1o d. 5M iq ri 
Send for our cgtgr C*l«h>0 A Plfln BodK — 90 EflCE- 
Hlteo pi^e* or exciting ■bgrdibte homes SjI« 
F*pr»HteUCj^ei a^ilq&J&ror All 50 Sniet 
Write K4sy< 



BOOK. Imnrilt it.n, peetw toctaded. 
□ Al« HAdy^f AS« MANUAL Pgr »n«. 



OH ITIIE J1P 

HWt Tm WONTEHEV DOME* 
lUft i™. B*jH- AOl 
RlnnkH. ClE. S251F 



HOW 
TO FIND 
ANYTHIN 
BY MAIL 



•jw* Kjjf (T ^ DKBciflfr &r Mr 20M cf y» 
i r JjrXHfci torn mul any csiitga hms 
■ "F- iodrftsB*. Dfor^i *Mt's m each 

“ caiaKfg-St produci ateqpsnw, 

F5 1 17ft &g irtjti^i pages U ntil 

UriEhnd irfurn n *lhln 3C dayl 
hf ifimwdljio TfUrte 

flflDFi tttHtf. M SI B cNck * Pkiht Ckid^iM w 
Hd eipirilkn M !r 

PtMkE R CCH MAiKFTBHHC. 

l^-i Odk Tpfi™. 001 sj Lakk Blidf iL. fl00« 

iryou Biwr wntemp^i^n wiwndflrs TWBriisFia 
JTtHJ ib tdwf mil 4 ?»I5 fTWl^ lUteCnplMHl tn 
|T iM Il* link ¥w *r Wrf." i Swmatirh] mc^ht|f ne#i 
r ipiinr Cich imjje &nngs yco (flails on H i§ms 20 f»* 
yisli^i. 1DKHI otisri. W1U5U&J m Itwre. bw^tiM i^d 
much rTHiri UmC jmif Bftfw Win' 
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*its now 

U9»T0lTH.Bi 

>wlu’|,j in d^h 2 *^ L i riDrtf Sl«t lUc'tJ-i [<M>rplnd Yf 
-n [ IS i»*!a-M SlTD-Sj Il+p p^Mlw <Uli--Km* f*ITar<i ih:» 

-i&F t-tlw r«ll-lwnps hkHlM IL 00 M£' ;■ -? 1 L DG Jiv 

pwtpcr. kleli^i tool piiei. *«n|Mi Cm'^i -lIuiIkI II 00 >:■ 

■ffSSS in s nt k«*i TW I 11 (flvin. n. itmi 



E urn Hfend 
Pertp Si*nd 






UNUSUAL TOOLS 

and btHi?»ho3cl Mems 

FREE CATALOG 



STANCHSH CO., pfptrm 

I30X JQ4D0 O.l II K v T *, fS3JD 



WOOD Plans 

pp Pft rts 

TOYS Wheels 

* _ . Ctlalpv lt.ao 

Armor Prpirfucls 

ftfri Sid Derr Park. NT TiJJfr Offlt Tn 















LOG SPLITTER PARTS 

1-fTJU 




El GFM it 6W PS-I frc*x 
rlcr*n (a- 1 GPV i>m1 

HWPEl ft igtfl hind iCrtSliflJi Jd^Mt DOupliel 3600 
RPW man uw^sth 5 HPWflrtiftr sanfl 3v?" rtj I Vp 
fcnro Gylirtfw _ Mtl 

15 q-jJ ? a-i *gr y*#-® +■ Pip mi 

55? GPM 4i SC wilh lQtHP Qf Qfl&gJeis ,1373 
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*"4T owna VALVtft 

BulJfin rplitr *aUe. H 
m-Out (jOrls, V F " ryl inJfiH 
porlS 

fining dO?en(. hamai Pr*e OH 
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Wll-h Q*€i*urv 
ivtum atrokt 



S'o" bare 3 T0‘ slHjhc If rod 
3 ** ,r tore a 24' ' ilfok# e i f rod 
4" boro h 24' atrok* x I V< rw3 
W«lded i vf* |CaH qq UPSr 
*' trope a ?4' ' atroli# i ?" roo jHp*vy Dul^i 
6' bOtHi^O' ■5|POka!i2- 4-Dd 
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4 HP Fee urns Ah qj 
B nygx Heccii nrjrl V 
■Shan ... 

6 np Tecumseh t)lt 
c*p wuHimHoma 

6 Hp T Kumseh flecoi i itari 1 shah tin 

]{) MFTacymtfl^ RecolH-rirt 1 than im 

10 HP ENkItiC sla-rf. 1344 

V*ftit*I ihall plumes fltaiUble. 3 'ft lo 16 HP 



mm v*I-m. t T l 
k sll 
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NORTHERN HHMltfLKS 
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BUILD A JET HELICOPTER 

EAST TO PLY-fiEXFfttSrVE TO BlULDi 




■ Uvm karatf h M 
'.;-. W *f # Mtikd. H fC 

^MEUCOFTfR EXPgHIMEMTCR'S 
HAHDBQOS NArhm#it' tew 
PLAW3 HANDBOOK- only Jt -2 00 



FjO. Ban 1AW 



Mtam, HO HUT 



Al £j»E j Mwm JkmMiiftQff Stmpi* 

oas tuabikk 

JET ENGINE 

Upl*d Irtfn lUy hi- ffeHtW VFftfl*- 

"it Fn.mi-ng btiM IH li M il ip i 19 HJf. NNhI vnJKl Pn 

■■-rl’aiti-rniii'ird httUtflltfli. «tlHf**lta: «J*w|lfi4 IN? il|MMlll> 
ml kiU dHHi. liikf *# * J IP+tftL W^>np L»th* ■—->+*■ MlUlAfl- 
■HpiMllL f*P irM HI U BlII rpjjl-no t»fU. l«Tnt EOT. 
m, l**IL IIU H-HAblr tfnwl-*l wrfl, irlllu! 41 
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Q*«T4 mo l 



mien. CHEI 



PUMPS 



&UV nifltCT ANC SflV£ 



Hu#| dHtr fe«JI Swill pvflp. All mclal, ruiC- 
pnoei Type IB. Hjifllf is malt, Utt ft HF *y 
Ureer. I KP 1,200 CPU M" Itifft nr 3,000 
.PH 7S «4|C V7QQ CPH mu.. I V| " In. 
I" Cut. Bf\i direct drlvf- t2t.-95 

tt* P *QA L I ruiit er c?0*. Irsimi nwwr- 

T* ?.400 SPH r 111; wi ll 5.^ 5 

LABAWCO U hSTJUr b!!T. aTuEB 




Swinging CRADLE 

Em to make with FULL 
SIZE FURNITURE PLAN 

Aglhcfttt «H*4 m tevtfl Ji m-1 ri Col^mi 

AnWriCii Print irttEftffi m 



rUtdlnKnpn v 

■'Hi pw 1 y*E. lor t*h 01 hit fer 

mpjir *■! K flJTDlK.i ITZfld. U2i: 1 

in XT Order pla*^]6A |*oq 

FURKTTUHE DESIGNS fee i ^S -22 

l«HUHfiunAi> E*iniEun IL tefCi 




CATALOG 

lltt diW. r Irtl-ww 

prnT nans- 4A 

■■Fnniri oil* lit IPiarJ 



QUARTER HIDOET 

Buitf ait mi midgit lyp* net ^ Ehv u 

c4^4 mp b 1 1 

iAd -rmtrt MWW4 mawni bp 

Cli I HUH 11/buMf HHI 
BlMi niCTiuk UK -IMM* 5 HP Vi^rv *#■ 

S4 tkB SriW iy pton to 

S H.K. ENfERPRISES 
P.Q. Bat 3C359 

OH 44100 



The Curtis Affordables! 



A NEW collection 
of practical com* 
lorteble and energy 
eHlclertt twom. 
Don't make or break 
your plans for a new 
home unlfl you hay# 
seen our new line ol 
affordable homes. 
You'll Jiko their looks 
. . . and price. 




YOU COMPLETE IT„. 


AFFORDABLE ^ 


SAVE $1000 s! 


FINANCING. ..TOO! 

Wr i -1 k e homi-otvjinr 5-'iip 


Cm hv 1 ori^siriirr r ;irpeniF(s 


possible rvow 1 


1 1 3 1 r 1 - ■ hi; -i vy cj ific.uii frajTiu,L| 


■ No big down payment, deposit 


1 on your 01 and foundaUoi ' You 


■ Below ntarkel inleresl rale 


1niir»fi it wilh Curtis m.itnnals 


■ Land may not have to be 


' v K '\ il^Li-hy-sti L- msPuclions 


1 Lilly p r 1 1 rj for 


. s ij PiK]r pry1^$^i0rt5.l 


H First install mem delayed until 


labor costs 


Fall 19D2C 

■ Long lerm mortgage money 


L 





You, loo, can po |n the Gurtkt lamniy ot 
new hopnaowners For^naefalissefid 
c-Dupon or call Today. There"* no ohlh 
gat ion. 

Ttw*'a * r»prHertiAiiv« naaryeul 
Cal Tott Fm: 

CompMU II Vgu-rujr 

Curtis Homes' tat 

ft rau d’^l-'J-rr. m H*hi ihw UurT' 



RZrt mu ynur PACE Hdmrti CalUog 
I CURTl* HOHEt. OEPT. PU-1 

JM-l Flood! ^ So Ulnn**poll!. MN swifc 

fPm*pu 

Nam- 



WtirfH. 



JSEmtt,. 
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Gdunly 

o ! n pr &■ n get 4 lol 
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Here’s all you need 
to garden — and more ! 



A Small 
Wonder. 



The Masport 
Home Gardener™ 

J3. so light and versatile 
you’ll probably want to use il 
Sot most gf yesgf gardening 

chores In facL 79% of Mas^ 

port owrtefS w surveyed 
use Iheir Home Gardeners at 
Ffsast every 2 weeks— r^f 
once or iwico a year like 
mosi Sillersl Ham's, why. 

• Ughtvyglghl. One-in id 
the t^eight ot big ne^tine 
tillers, just 76 pounds. S3, 
you can ftarcdto 11 easily No 
eflra muScfe needed 

* Tills. Cultivate s. Weeds, 
Just adjust the working 
head to fit the jab 




Use it all 

season Igng — not just 
Spring and Fall 1 . 

* Eafiy to Handle- Anyone 
can l r&e il — from older itf ks 
lo youngsters h'S Small and 
light so it wool bounce and 
shake you lo deaEh ! Enjoy 
easy control 

• Affordable. Heir 10 one- 
thlFd the cost o r h.g fear- 
tine lislers— wilh tour times 
the uses! 

For complete intorniaiw, 
reluin this coupon or call 
1^00-227-268^ 

(in CaWomia. 1^00-772-3589) 



Send to Ma^pon AmeriM rn-c 
Dnpt PM-£2,ETOGata 5 Fid , 
SaUMllEO. CA D4965 
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CLASSIFIED ADVERTISEMENTS 

Rale: |£29 per word payable in ufrartc* each insertion. Minimum insertion lao words. Bold face capital lied words— f 1 .00 per word additional (First 
word set Sn Sold Face at no wars charge, Zip Coda Fnw.} The nest available issue to place an advartiaemoni In America's No t Classified Section w 

APRIL The clo^ng Is FEB HU ARY 5th, 

Send remittance payable and order to Popular Mechanics, ATT.: Hildegaid E. Keppel. Class Adv_. Mgr., 224 West 57th StroBl, New York. New York 
1O019. PieaM indicate Heading under which ad is So appear As u consume* service and in coopeiatior with our mail -odar advertisers who use post 
office box addresses tor their convenience In handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing 

their compile names and street addresses. 

Advertisers using P.O. Box number must tumish complete name end afreet Iddmi tor Our record*. 

To avoid delay In the publication of your *d, ptoate tend descriptive materials with your request. 



AUTOMOBILE! 



GASMEN SYSTEM POWERS VEHKLES On Wrabea ' 
Two XI^WDfl Of Wood EquP* L**r Of &Holir*l Simp*, 
i nrtrr^c*l ConflFucflQfil C&n^H* PWnr HK Glanvmle. 
Box 3W . SCiCxyi D, T«rtg, Oif-ng IV 3 W9 



TO «PG Cafe UUMgt fcuHWVW 6* F« 

For r+n*l*q HawTfl Report. Hu*h H4X>lR*fen4itt*t ESP 
fVtW, P.Q S(n 25-4 Orp*rtl*rtd, N.H W PH 



! 300 HPO WflWl MPQ-PU 2ft3, 9*33. 

S*rt0^fcy.OH*«7U 



FREE CAN FOR 30 YEARS StfvO IhCuUTidl. \ t Show yt>L 
IT* p n ifctri* "Fp** OV tor £5 yean." bOOMvt rw bw doing rt 
br SO yin, Beret 17.96 to: K#*h Ftetiame. P 0 Ben 9*1. 
MW**?, bn 6070* 



SAVE ClAKHJWI! Hyp*w pOMfcrt 
revnEffl Poaco (&&?*, LtQramgevffle, NT 1ZH0 



PROP A NE4I ETHANE-NATURAL GAS Comwww. 
CAM-TflUOkMutf Vounri), THOUSAND* UTWKD 

UtntF WHt* Fleming En gto eert nfi. riPH, Re" wen, NY 

iS43fl 



POUND; THE LEGENDARY WMPQ CARBURETER/ 

MHanga f^curartlHl CrvrpJalja “How- To" Smndi Infamvi- 
ton. 11-00 iRebrtMfcbk Uv^l PZ T*J4 Arpjfine S^d 
HCPIJ7 



mMD;WUPCCWtA4W DoeufrUWitfn^tfw. tow 

k. report ivoq. swrecw Giai*re*ed w****™, no* 

BUvMiyi m.. &*e 5PH£Z KiflO**". IN IT&10 



ELECTRIC CONVERSION PLANS, PANTS, EogirtMrtd . 
Uuinbid P*HwT^nvkuA £uufMAVci( UwmvDciM. DiWi 
Ree. IE. Hon lEWfrCF. Sk Dugo CA&fitia 

CAR WOfFT START? ONE CAR JUMPER BTAflTEfll 

M.96 —eh. Fw O eta k : QkwXIarti P.O 8o* 32-1 Etenrbn. 

HKKtt 



1M0% HIUUH NCR EASE, to btdl ju*t htfj. Com- 
pMA dew* tmip ar w ** GUARANTEED. 4*56 10: 

eh&wtec. pqr sm ung dh^, ca phid 

SAVE GAS - to* Ti^Enjne 0« Addm^ -Moe 
Ptew a Sntooltwr Fr^Jne. Free hrrtortn*ttJft- JL& 0AIE3. fl 
Mrty Cl., tonh BdSytan, N.V. 1 lTOQ 



old can par*: tobeerfloe u runups hotdr 
NEWS, wertfe 1*rp*pt t*J car ffwkwstM* uvea 1954. Ovw 
4fiQ peg** u* ie ut month, crammed *4ffi thoj lands od oU 
cn Jar uto — pfcii parti, tflereim, r«bxe£Kin aheps end 
rvMxi. Qv*vSll7G Ibr tom &rf»ert» b ff» OTtfa 

fld ■pw nVta txby Srt: te : HmmQ» Motor Nm, DepC. 
HP. Bon lea Sennftfltorx, V*i™n C53Qi 



OA* SavwO VAlVtL fcearretpMhy Mju«ts pie etr mi 
Hjw Eabj Xa Inriifl. Dpie-Lek me., Boh 1H, Rbprao d, NJ 
07« 



FREE AUTO AEPMf Cn hnUAn UuN Con^riy 
mb L*w. Geffvtflfft rrttoiiTwJHon, Send Him Cneck 
prltonwevria: B. V^ii. P.O. B on SHQ. Mw^Pv^ Sla.. 
EWA.KIW17 



DOUBLE your mgJrw He, dKTUH rue H^wnpOon i Q te 
40% SkA-B4 gne-um* WMjOei Mime br bm ^ M 
enQidei. SNertttPopc ir^u* 1 1 por*.*ev*eS^mO-ppr mOOfft 
Fuffl Moneyteck (FM/enlOi. EMoeerto *JI enQfri# rmerHAacluw* 
wnanSy FHeRwnHTN. Send (32. K to. Bter nyirg (vw#, 
Fbe 1 , Bn 93E, Ronwi r MT SSM4. (NW)S7SJl«I 



UOTALOT Rng-Vilvi A*p tehg Job— S1D.5D. Uon*y- 
EwS OuermBHl Fne EfocfiiA* 1 Arrow PikJjcSh, few 374A 
Hw A™, Ok 74012 



w e J Tir b li^eLAw lx .iLi d ■ l. i l jjL , i fruui 

WA1EH BfyHaD — EKJHQ CBHI^. iMPBVVPff! ZMKlj 

Slewed Ew N fa p* UAL P*422. Oar 4H7A. Satie, Hite 

*3*W 



PHDPANHUOUHE DUAL#UCL1D ALlTMOei-tl 
COrtfWl* PVT*, irelructoni infl Pvt* Sou r c« b* oon vwUng 
your car- S1000 TOA Btt 671 Conmt NC 240S 

riiwJpRilSWprT^ 

P*«be pf Thf Murpl hhrwig porttfivv bMH, you can 
etve 1-; Ozflm od « TO. "Fiat fTbnmtor^ **H*: 
Otoeomer PitfuC*. ESW. Ot^, Heclnh 

WbopnilA E34ffil 



SELL OH TRADE VOUH CM E QA (NKT* HOAEP Heptrt 
khoei pfOieiiidTiaJ a mettudi. H OD H. D. Ca.. P.O. B&k 
S 1D6, C arson. N V BS^TH 



BUILD TOUR OWN "iW NPD CARBuRTFCRr Join 
m.QOO delonrHtoO Anwncom. Fitful Pmsonmmala docu- 
iWTWf Mast, cviwfn pnneue* Send f 1,00. Fbewcn- 
PWa Bgi 1*1, ArtbCfL TN SWS 



3HO QNMM Tim md PfflmHPH* wwy item In 
phi wbmn iwi mef>. *Jso uidtpoi aTTieW* end JveMvdt 
Inwall- Jnp Opmto, &gi 309*. Kiii™tn Fei*, 
0*00*97401 



9U.PERCRRB11 - 1» MPC' - Pwlmtoi I - DWba FREE 

o yearn A3, 7a Artm, h«am. *gob *noa 

YOU Cen- Mtfte Your Car Ucw Emrpy EJtaem The new 
KdUm Wb you »*■ Sand 3350. G4E fmorpniw, Eton 
ia»7. wthfte, KS anor. 



FREE RROCKUMIB ■ Vwr tw Cwm US. i*tonioy 
*«0*ied Sryfflheto &4. TYi*ktt. Wnlfrad. Mpi A 
Rwtofcde, -CA B250a 



»0 HPO Cvfeufttor Fetf 'Fbfdn^ UEP PH2*2. Bon i3£. 
Mbviie. OH +49H 



MOONSHINE ALCOHOL *E* paHcc' Nun on/, honw. 
Mowiihiner-i uenuii tz 00 Si S3 Fevtitf. PnWNL P-A 
ISIEMIH. 



Me InvinUH 100 $*pq. £u>- ConvwiueL Low «<t 
InetFuctena, (5.00. Horwarofl, Inc,, 2350 W47P Dorwfr Co 
infill 



SAVE | ■ LAAM f9B2 Autai Hr let^J to Down P^TrWiM 
Lower rmAB^y pevfner.li DetaAi- tl * SA5E SC1C 
Leu^ fie Ab4n* Dr.. Wflyn*, NJ 07470 



ELECTRIC VEHICLE! 



OuTSTAnM Conmrnon AbnuR Free OeteJIe 1 ' 
WE4Afi. Bgv iH, Cupertino. CA 9&M1 

GENUINE LESTER CHAflOBtt At DIRECT -FAttDRY 
PR1CESI Duif-aiAput dwpera In Ev& m *1 popLita t aHiqh 
Lh!m ElKtTkdl. BQS Wtfl A El. Urtotoi. hH W 



MIMETCAR! 



BUILD "THE BLNl" YOU 5wfl p*rwei Wrt| C*. tom 
pMsfy drAnreed Dien er^hinp *4 m on the uiiHtl Ehfi^oeer *d Ip 
nteh* co*lM!thx^ ee ample ei poutt*. pi vtoli 

eveUble u it eweend h Populer UeetoAm put ttu*e. 
AuWbDb 1* U.fiS. Send wdw to Poputor Woonerwca, Son 
1014. DM- PMCfi. Radio Cty Si* Nw York N Y 1 O 1 O 1 



AUTO SUPPLIES ! EQUIPMENT 



HYDRAULIC jack nn, p«t> «ntl Cptabff 

Sfi.W Hydraulic Jeek Peokmg L f tri 0* . li*.. Gene*) P.O 
Boh X Steten Wend. N Y. t0314. 



BROKEN BUTj, Ebd Wetor£um&. Leeky tow Fnme 
Pluga. SAVE tour Truck Fng^neFmm Over Hub With HOT 
FUSE, iniomiitori rto4FuM,ay315,Padof,ILK5fl57|Ph- 



PARTS; Army Jeep end LrxA pa.'ta. Bpe.'e Parti K. 
Equ0nwnl CO . P.O. Son 7*1. .*ainpton, Keqtudry *QS01 
51751 



NEW too* — HW WPG. CertJyFWDni, (10. Uon^badk 
GuM*t Fia* Inbfmenoii i*S. R«A» 1, haskwic 
South DAW 57W 



ALTHUMATn^ererator Re&AUng Book Details: 
ErvMfba. 750* BeAerdine. Lee Yogas. Navida 

RISE 



DON'T GET CAUGHT flTRANMDI Hm in wTWQny 

bn wt Frbcm, tJCJtx, Pan dmwi rrwtfilnee. rneWb Htity. 

noBDCris, no adjuainftema. On y |3 M, two*? (1O0U SvUW; 
J. G. CUtrlbJtofl, ROT BOH 474, P.n* &jih, NY 125flft. 



FREE?! Electric S^evarti'. . We ..bv!l.. fleer 
WMce DUr&aten ... to lnauJI>5bi . . . AlAuipmcbtUe 
(14.0*. Of . PcwW^jl€l«0tC PJfi*hiri.BjPbTx(22gS. P»jI 
1 Brdgea. W7 totbnQtum E>to , AMerriJ L fiA 30002 



U.VE- 'ALto HeilMIrtiM Titil X Tetotoibe " IhiiOetid 
zSOpegea, How-To-Upiiiel. (i«S, Nutwood, 720 UhW *bf. 
Bca SZWHG. fl itwyrv hmyAvie 19312. 



MOTORCYCLES, D t CYCLE 9, 
OTOHSCOOTEVIfe i SUPPLIES 



BICYCLE Tr wig r flsjlto Pflf PiA'Ptfl'nL £fi9y Wood DH^h. 
ftena (10.00 L“ito (j.pg. PrecfceJ Proved! , PO Bm B?4. 
CdM 0 e Piece, Wuh. W324 



MOTORCYCLE Pvb. AovwrtH, M Mikn, CnhvK 
Prtow. feta! Odw Ctfletoa HC0 El-hOMv. Okiyv 

Meta. PA 1S327 



H*MQ OUPIMO. AVlAtKHi 

DESIGN Buld Arpl»*», King QHn, BeivNIed PuHca- 
Sunk Bfwtkira fiOe McCcy Airctal, 1 2HC S. Figumn. LCl 
Ahgtoy, C^9QQ*i 

CHOPPY Uhril^hL SinglB Soil toUMfriar Sir^iriwif Dw- 

iLipu. -j,-|x p iuIju. I r.T.-i. iTi ■-■-■ a r-i fb~i tfVrA in^ia 

XuTiurCn ” MDl^CyPS CiTylrm 1 InralmallL'Pj -fu-.W FTXpawfls 

Boh 570M. Si nen^NefwWM. Quebec. CinerSi JOL JtU 

BPOfffSijSS kUHMIELICOPTin*, ULTRALIGHTS, 

HWMUPEW 1J. fieSia.CiiNoa 

14 00 LFP. Sci ' we. Dipl A touifcn. Twi TO 



SPACE, ROCHET S ! AtTHQHAUTS 

DO0U EftWBS- IHCHimiLe KffTVnNI tajemfti 
y*tof Free dtetog today. Bc^toWf enjMeh, 30* 
Parti, btortfue, yxeuna 71201 



HOVERCRAFT 



AERO CAR Arrmnrq HmroeA bum «e*rty wWf mtmwY 
me, Uwnwf er^eie ppww Cwre* mnri pb*. 

Brt, hi brwd. bttniartt. S^bmye ft* *Yii=PwAwJ|Slp> . 

COrihpieta mnttiudEkto f**rrt nnd bfothupe. $S.9fi. A w4- 
P toi Si 1BPM, CiHnton, tow Macs. 



HOVERCRAFT Plln All Cataiog *1 BO- UntofMf 

HmhhH, Boh 2 * 1 , CordMA, IBtoM *1242 



HE OVA YW toupcmi kfl-nAownilb^ U- tortertCs Ten* 
Mairta. IN TO 



HOVER lOO *» Hw>itx**Ceiakd PHh. F«k Kb i 
SLdphea + t>pa A techrtquea U.00 Vartuna, 171 H» b 
Ahivk Ohio *4310 



BARTLETT FLTH0 SAUCER Cen^m* Pbnt mrC &jpp*V 
&>j ™ HM. Win: Henj BartetL PO Eton UftJA. 
SRvlrtlto WA 9S3S3 



CS-IUPIO tk MAM IQUFMEHT 



UNBAR FLAHA pariL Other geodiH Free euq, 
SWppar Bax 130-B2, PurwJ ise, CA SSfieff 



POLICE Scenneea. Cryettoi. Anfenme, C6s Ratfir Deta> 
hn HPR. Bin 19224, Denver, CO Kfiifc 



UNEAR5 - Bend Stvrf* br DeHJ I ■ ■ MATCO EbdtfOtoL 
0a« 3tSC, CedlllK. Ht 43601 



AATtUJff TELEVISION RaceNa Q^r 100 Chenmli. 
FREE Irflwma bon. Beialrto TUmIm, Boh 7B7A. LaYtagne, 
run. 37DB6 



shortwave radousteners course. Demi . . . . 

Mpi*. Meph SI FT. Cnerte^i, Uid^ger 4fi?20 

“bearcat ^cennert Oistoumei CflYBTALS (2.73. 
HA HD BALE St, 3462 Oahland r OehkDMl, Wb. 54901 



FACE Educattona! Ebdiwica CelBbg. ErtuLb Wortshoo, 
DNMrtFnenl flxTD, Hewlett, tow York nSE7. 



■LCCTPONIC! 



IECHAJ4CALLT INCLINED KHVHXIALBI AaumUe 
EHraomc Devicaa m Your Ho™ Knowledge or Eapenence 
n.^ 'wca5Mf> GiK to in 6f5*r* tm^. Tjrn jour Scare t x 
Fuo Hm* into Cash to bveNwl — Wmn kx Fra* CeWi 
ELECTRONIC DEVELOPMENT L_AB l SOI IflWWL 
PIHELLU PARR, FL 33BB& 

GOvEAMWiT Sr*pk* receton. tawnfin, .NwpP 
tce»cwii, ptm Catalog 25e. Uufine, Nehirt. Man 
EllfiCH. 



Brt^FlEDftACKendtmclkinMofiHaf. Eny La bulks. Rare 
ll OCl Bart. 806 OvHngbv Camecw. PA Hid* 



180 POPULAR MEChiA^ICS 



Nd *4941 J 





ELECTRONICS 

— p "*— 1 i iss vt »* i ati ai1 

lATTflia Htfuy iwh. *4fch. dtaMv, Fmp^ 
1 1 .00 HCtl. uPlun fta.OCl, We pay =>h*ipU*j. Minnuni ardw 
£200. Catalog 50a. tM&. to 46. Marttwc. NJ 07746 



COMPUTflll 



PfRSQNftk COMPUTER UC S, UndereMndabta A 
'fkat" reference minus, hn beginner*. |£.M. F*nco-PMJ. 
to as, BMwlit, WA &«Kf9 



MTEREVTED IN G0UPUTERS7 tovuPra Fmduol 
UW Mimaiiy’. 550 * pages or lOtantatic*, ITwy, Dpoi sling 
procedures to. «W*W 3 ttCPU baud* dim wrdrrtvri, 
CMOS tatwfpjete, »ntiin*ftjrL «WCh "tare- V*ta- 

St4e retwance [ft Wilder, tachfaiirti, pydtem* trlpgrnlrn 
933 95 (lHH UPS 10 USA). UompuPro, Bu 235S, Otariand 
Arpofl, GA B461t«J55. 



ETIRIG, CAWTTB TAMI, ITC» 

OLD RADIO Program* on CW4&H. fta* CAtetay 
Williams, 161 Meadow Dihrt, Sryni, On 44035 



UNICUE Varadla- Voltage Power Supply Powora tu $te- 
raae m Homs. Euy to bvHd! Free Details 1 J-C&J, Depc. P, -409 
EaM MvyftnoU, RDdmtar. Nto^an «G63 



FREE RECORDS, L.P‘i. Prcmofcin v Albums, Free Details. 
MU2IK. S3* A Mun, Spring***, U***. flliO* 



TV-VIDEO EQUIPMENT 



7 poor PiClurp Fnjrn Vpir Tata«rtta*l L*n*. Ir^rLCilOrti 

113.95. L-G, Z1W130 BeUen, Lombard, It. 60t*a 



MATS. OUT BOARDS, TRAILERS A 
KITS 



DtiATKITS t PLANS - PATTERNS - FHANEPACS - 
FWEflGLASa HATEHLAL! - Work: i lafgasi orateg - 30G 
Dw^is - H - PtywooK - Ptwrglsss - Steal - POWER- 
BOATS - ift&wdi - tofowfifl - Cwviusn - Sgorttf ihM - 
Hydroplanes ■ PuniiwLAi - KAYAKS CANOES - La r ge Setoc- 
tfrt - SULMATO - Deywitare - Trstenaeleri - Munirvjiig - 
***r5a i*PT FIBERGLASS -CWi- flesinB- FtJiT.C-Bw- 
CATALOGft HOT "Jnctadfa FREE MattaMte BtaChUte - 
HiJtSwmv - FMteOlfiSjp - Equipment ■ Roping*#!* - GAw - 
Qc." ■ <&OCA "AMATEUR BOATBUILDING" - In -1^ pm* 
ft ymiBd - EpoH^Wopd Sefcoofiofl Teehftque - WLOTI. 
CUnKCMFT - 15-P Aqua Lm, TonnunPi, NY t-iiM 



KAYAK-CAIK»t5-PUlH&KiT6-PATTEBNSH Law H- 

1K&H1 tfi nbfc^tePHrfp^CATALOO 11.00 |wip Am I- 
t&HJdera Gukte - iz.DGQ - Cterkcrsft - 163 AjuiJina, 
Twwda. NY 141S0 



EY1NRUBE i96i Qa-galn* . .allaaw . tort MoCii^och 
pWA. . .tl.haMHr^ . EtaeM Mono*, ftifl Men** Road. 
LjhtVWK Wow Yprit 1 3 36J 



BOAT KFTB - £7 tretqrrtta models ■ POWER aK ML - 
Molded r Porcius hub rt dOQMi c^™ la^ppy 
aeawnbiad - ytxj mateH ladory uppM inomr. Savo- hst f*c- 
kyy-Bufl oo4. % ra^edsooe rsqund. FREE 4S-p*gfl tsia- 
tog, Ugsf. Ospt flC-52. 3600 Weir rtgtmi 13, BurnsMilte, 
H*nr»toU &M3T 61Z-BW 30K 



FIMBOLASa - RESINS Fdh - ckJih - m»«9 - mol - 
on: Fatfcfy pocp» ■ CATALOGUE HOT - (Bwh "COM- 
PLET1 FIBER GLASSING" «00j Ctert^ft, IfrPl 
AquOifeM, TfflUNrtndl. NY 14 1 K 



BOAT PLANS - f rlTw KAl - PtSotfu • HunSroda pl doiip™ 
- Wood - Rw^iu - SDMI - RmUhhIa ■ Saitwp - Quti- 
Imrdi l Conow - KayaAi - RwboA - HauaobodB - Dudc- 

bami3 ■ ipcxflimm pim^n rairthod* Incfcri* 

tMtuCDofti oppdtulty t# ermmw* 1* »lipo 

raaUii. No Loftngr "$uppMm'' - Fuatri^j. - Ri»r juif - Rti- 

■ns - GAiM - Spar* - Boc-J - Trail*r Plana. Hugo 144-fig* 

catalog - Hr.CH tedudH Frao BMasuiklng Supptea ' cn> 

cfiuta 9«f>L Manna. fi1$£ Roaacrana, Box ?5WlP. 

&rtftwf.CA«7« 



1CT FOLDING KAYAK Ccnvtate P-arvs t4.» U: Wwte Hri, 
&5r ML OiWvA. CA S5*62 



MA RINE Air COrptf*OT*ig, 00 H VbmUl, ^ regular «*l, 
□atelted irtir^rta H nn pn*jf*s e*nd H0-CH- WMAtey 
Maivu 3nc., Dapi. PM, 45’ Hackol M, Montgomary. AL 
MU 7. 



TEAXiumOar and Plywood Outitty Wood* Ltd., F 0 Box 

20ft UA* HNw*Tht MJ 177 W SWI^MT^-U 



CABIIMM EIWFMlHT S TENTS 



FREE Catalog. E^Biythtng hx oampng. Camprrwr, Bo* 
40TN. Be gate. Nm J*rHy 0?to3 



ATHLETIC AND BODY lUfLDINR 
C PURSES 



KUH^FU frm Utenture. Met.ru, Dm irSS, Dept -pM- 
SJ^, tanAihi Hflw-m 



SUPER PERFORMANCE TfUMHQ WEAK AREAS H 
YOUR QAMEf Anvaiiog breamouglli In tavrw apefti 1 wt 
iry. FREE premia only from: hxloH. P.0 Bax 648, 
QlWnplUfi. NY 



HUHTINQ, CURS, PECO VI 

LEAD SWI ^RrfN 24 LB b^5 H .0U LB Woncar Wheel, 
»M W. 1? SL, Brocridyn, N.Y. 11 3Z4 



POPS AND KEHWILS 



itaSULA TSD OOG HOUSE PLUL Floor aUnoytlor easy 
cleaning Roof b *»Jbf r proc H PhaKBOw of pian ei n appaared 
ti PM- MtaibN tor 50c Se-id O der fci Popular MeeAoprci, 
r>MTi Rt4C2, Sox 1914. Red^CHv Sta.. H*w ^ort. N.Y. 
1 &J 01 



BATTiRIES, QfWERATORi 



SENTRY GaiNritare W4 NYWtto 1 angina Big CtecwmL JJ 
EntoiprlsB. Baa M3 W1 J4S02 



ENGINES, MOTOR >> MADNETS 

SMALL ENGINES - For Trade.*. Mowers, mh*-BAba. Dta- 
ffiyra Pn«3 CBMiflii.M Factory Brartfi, 4*0E- PrwpasJ, 
J atfcMrt. Micb. 



PWNCBId i&o p 1> Mowflta TiMta, HcWy parla R«fHif 
Miinjala, Treffl*n0Cul Sfwiqj. FAN, Papendi&le ip^tated 
n™ Cauteg El .00. Email Engrrtoi Allmans. UQ 



REWWTE Car AllernjiQr Ky 1 1 o *c nertahvlftOT- Bwooti 
Bm SSI. TAtdrte, Fleedt 327Sf. 



REPAIR ELECTRIC MOTORS I ILLUSTRATED 
rtmctvonstr M&dequp, Bok 7SS&. KantAfl Clfy. Mo. 
S4.1 13 



TOOLS FOR SALE 



FREE T«y Caiatg— honwer DwibUtag, 300* Sampb, 
toth beM. Indiana 45614 



WHOLESALE A™nod dmri Nyi»- i DflS- &dT*t 
S3 00— SLB. CflUWla SpOCi^Hri P O BPa 1 A? Did B’idfffl, 
N.J. 08557. Add fZ.OO pMftaga 4 Xt wdw 



E4AJUTA and ROCKWELL PLUMS artj BANDS A WS 

ihgfMluIttaSMigi. IfttortMflffhtl.W — CFtekagf H-OO 
AddlUonol FRO 3 MOF r 721 P, ClmMjrt!. IL 60126 — [31 2| 
S32W4 



tLECTRlClAHS AND PLUMBERS "MANUAL REAMER" 

Mum jii airaa draUK, oo&m, wJ paatK pipe 1 - te.SB 
u. B 3 - E& 4S a*-, 5 ■ fA.36 *A. ripndto4t1.TL «*yw Co., 
Bax 58 TrarcJgir, IN. 45181 



UPHOLSTERY SEWING MACHINES 



UPHOLSTERY Sewing ‘Maduraa w4tb WaAAig Feel, com- 
pUHe rsady to -jse — enty H 53.00 Thompson Modal Fwntt- 
*G&P AVAILABLE FROM YOUS LOCAL DEALER. « «dm 
6r*d [Up^Cfii^Ulsa^OanioU^, Inc. P.O.Box 
Lottai, Thai 7W2-Pho*«: 0»S| 74*^774 



MACHINERY! TOOLS A SUWLlEt 



r HtTAL Djttmg Lath* S»JH. Tte^ 15048 Piocatf,, 
IndUttry. CA F1748 



HEPALfl Part* l<y cA*inS4Mn, MwnnKMtafB Snd tmrf 
anerna* oombwtep nupiiy fOT u>w crmi Shep ipaa 13^ 
inleed free Catalog:. For itM&il de*Nr infurribon MbO fi^e 
liu iw. find company noma ftap*ir Partia -Dipt 40603, Boa 
10304. Erte. PA 164*5. 



BANDSAW BLADES L CttiWk Tppod 5*ws. Arty Size, 
F r ee m»rabjr» King Saw, 654 1 T ? d*wBW Drivs. Heflek, 
Virgins Z440e 



LATHES ■ -Unirnar - -Mkt™! - Rlailn* M«rt1naic Ota Lg 
11 DO Sh Op SuppiU 9-1 DO GflnptoU, 21 ODD SaaflU Rud, 
SpnngTMd, 0 h» JMffi 



1404 Caftatogf Listed and Descrtwc Soorwi Icf Ev**y- 
BWng inHminflbln $4 DO UaflUnog, Bex S79‘B. Fv4h, CA 
S4*» 



STEEL, AiifcWiiiTi, frit m — S’rKii — Bor — Tiibe, $hop 
Supphes. Plan* Write: CEI. tfo;. ibza, KjkumP^ il d14*6 



QOHPELTE UNE tit hgtt Qullliy, ICrw-prit« CUTTING 
POOLS. HOLOfNG FUTURES-. PREClSlDN INSIHU- 
AND POOLS- TOOL STEE-L PORTABLE RLEC- 
TRIC- AND AJR-TOOLB. HAND 100 LI AND MUCH MORE. 

Moor Wa.»lhrtr*d IrM. M SHOT tor MO pw?P 1 WC4F- 

Slog, tatoihdebri WiMltal order KBC TOOLS, PO. Bdir443, 
Sieving Height*. MK^egwi 49d78 

SMALL FOUNDRY FuniOCOi. Burial Fr« InonaJ-jr*. 
Pywiwd ProdiOA 3736 Seirlh AuamN, Phoonii;, Anic-na 
85041 



BUY E4u*pn*nt m m# i*rryt LOW iPn$e *■ tenge itaMtaW 
ptama. Write 1c* FREE MduAUl QiUfedg l*r Homa CndBrnOn 
lummy, 36-PD Letotterwth SL, EuflMa, NY 1*213 



BUY AT DSCOUMT 04 iW t*tp« MdiMMlI CHpWMtedD 
(Wp i*d u tewit tec)- AK y(BP Equ(0rtpnf, Twfa, tem 
Rijntfr* A Sl^xEh to* Enry Trade. EvOryAing ybu rrtiy n*Od 
tot Irriuiiry, Snap, Fum, Office A Home. Hudy icgooo Pnd- 
udi el DtHorerb 1 5% to 35% olt. Send 45 OT US-, tor our 
Larpe?[Tim(9T5P»g* Cafteiogld: Dleaaunl lr»3ufftn*J Supp^ 
Covih r B PonOam Dr., WhwHai. NJ, 07*06 

WOOOWORKEM — SAVE 20% Ta 40% On HAH 
BRAND Certfde Rotfler B& Ekedes eto- Free CMang 
CirtKM Connector., &£ N. M Si., El CAjon, CW1 82021 



BUFFING i POL It HI HQ 



REFIHRSh eu Utetalft. Furi-Phe-Pwcer Toota Buna, Corn- 
pound*. Sullng Molar*. CObZqq il.DO. EoNwhcL 720 
Lancaiter, Eos B24-PW. Serwyn, PtnnayftMnta 1 331 2 



BLACKSMITH A FOUNDRY 
SUPPLIES 



IMBe pte, totl — fi*MW — tortfli — irMti — 
t» n^^W*™^blaCUl1^ CalBkgll. IrOfLinJOfl'IWel 

WdW). WidMl fr4CWuTh Shap, 7B» 

Cswwhwg, MJ 48317, 



ENERGY SAVING 



METHANE, hydrogen, fuel cells, wind solar 

Enjo^ nee teflE and pew Send lo* Enwyir Ef^4op*de 
Comptele Ml d! wig gn mget Sww pT Energy, ply* CtfBta Q 
c4 Ptenj fpid torn wftlh E^oOTs and Riflpen* VaMptee Snfl 
J5.00 to: EHrgy Servfei, 14e Hu^ibv Art., N4shu*. N.H 
0300). 



FREE Energy 1 ConfruvarBiai Sumwai RuCrtcKlk™ Ttoe 
Cetin— Etedni% H □« GeeoUra, Guna. eto. Catetop % 1 
■* 63?. AMrr'^rg-njb, MM M31 & ^ 
SAVE diauBe r id9 on energy. E*it ranoda, 45.30. Heal 
Into. Bon 2683, Springfield, VA ZJ1B2 

AlflTIQHT Y^wdrtaue fr ueefT plan* IS SmH^dredl. 
Pltwwv dteSlftft toeftUte H-W. BlA WbalUrir, to 832. 
titan Busrtta, MD a 1081 ASB2 

" CUT HEATING HUJ >1 SSC Gua^artleed. Seed S3. DO. J L 
Enterprta«y to flUi , Maoon City, Iowa 504CM 

SHIVER HO MORE. PORTABLE MFRARE3 HEAT- 
ERS- tow Than Qtrem. UrtoakiM. Wirmn 4 Cotton m 
F^rvntes par iw Free IHar&lute PM-?. &NS4 Ruch Ro4d. 
Wrtapn, PA 1SQ1T 



WHO'S STEALING gea e taUM c, wFv aid Itaeptore w 
«c*4? F«d pm who and Mowffwy do »«nd ta» How ffws'V* 
gcntng wnh B. Fa cabala dalails aenva Sfi.M tor a*c* 
wbied Or 415.00 ter all tour a: BfW A AaoectalM. 37S8 Hill, 
5 lirte 42, Toledo. Ohio 43667 

S WAYS NOT TO PAY UtTUTY SSSaBBl Em 
S3 00 1»r BocteVrt io- lrditppn»nt Syat*™, P 0, to 11 17, 
El tera, FL £353 1 t 117 

^THERMOSTAT Fotimt Stare* HOM Au^urmtaza+f. MUwImI* 
Undor *13.03, Hen* fa, Only 53.00 AtaUAdir, 190 OeeMd 
& . Hamden, Coen. 085 3ft 



SOLAR A ALTERNATE ENERGY 



CAN Atoohoi FuM Oe Medf3 Aguetoi-Pu 1 6? to £2W. 
Ew¥Supky, OH 44070 

COMPLETE 1002 SOLAR NEAUM PRODUCT* CATALOG 
EVERYTHING fe* ACTIVE and PASSIVE k4v irertlng. 

indijfiirg Koji*Hife &jn-LrteB GtarJng #nfl fWmci Shnge 
fiystema, ehjo dlftod-ti-hid **njy Ota**- CWar ifl 

rttatedAte 1™ OT 4 Upert 88 Itepk is Udfcarm 

53.0C. PPlL VU out n^L&jl stor*. SOLAR CQMFGHENTft 

CORPORA TIOfL Data. M. P.Q. to 237. Manoheetar. NH 
MUM 



ENERGY INTEGRATION - Boo* on Xrx**.*. Mefftane. 
EledhpAy A Sdter Sy^Tta Home*m EhaUy PredwitaA 
a Ai&tsy, p,0. to 737. LmfeW, Thu T1041 

SMOKELESS WASTE OIL STOVE KTT. — Jrrtixmafidn 
|1in PC. to *355, Roc hosier, Nv 14611-0056 

" VJkCLl- STACK MlliM EY ~CAP E I. n~ :•& I wft ~wi nd irriuari 
dowtdrafl. Keep* oul debrte, amniata, anwr ICP, to 1 26*- 

PM2. ARWwiq Fart. MA QgJiftB 

WIND Gewolor, Bu.tartur awn rot Bboui 9300 Fwelnior- 
rwwt»e Seed 25c te ewa poatoge to: WYid Energy. p||. P Q 
to 8*1. PvidJae. CA 35683 

SOLAR- MtB&tite me energy beidre mree^ng hjmKvA 
Only S3 95 tar SOLAR GAUGE PLANS, AfrencM 
TechrtOkw OFW. 191 OtattaripJ Dr„ PhrHtae. CA 

Wffl 

ffOLAH COLLECTOR PLANS. NOA* Detagn Hatta Air ^Kft 
told Ow Waanend, Lew Aa HOT. Hew Ta nepofl, toMn#- 
Hoe DeW«. ii OT Berrefi Reeevdh. P.0 Boh 1 283. Ertatat. 
CT ttOiO 



FUSE EWRGY1 EHraql Hkmfianl &r»rgy Anywftw a utang 
PWtuwh htagneta. Know 1h# Truth! Ptara, IraCrudawn 
SOwmiceind PwrtwHy Secrel M.ihory F^itetilQehca Ropofl 
Only (IS.OO. Money-bodt Guemrlee’ RDA. to V71, 
CcncOrd, NC 2BCfl6 



[OoNtaW hi n**d peg*] 
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SOLAR * ALTERNATE ENERGY 

yK ** ig 

HU) inwvm sol* 0*W*y\I\ hmAumW 

Fv#«Pvwh OlliSrtr Qmn EfllMprito, Bel (7^, 

Mrgrt, ***** 7 EW 

H EPJUH^atfric Motor* lOpwvto 3 pi**a motor* on JlngH 
Otwa. jrwefc itm#. 112.95. Slaiflfcr Mete 1 Shot. Bon M 13. 
BamrtE, MO ora 1 1 

SOLAR WATER NEATER— Iwlafitog a lyMem Mat heata 
watar #itn Cfta ainvpy Irom the sun n rn roora rrticufl than 
IfrfWHng i conventional -type hbUm fcaaie^ Wf ua** pai c* 
•toctnctfy Ten w A> Hi Phfftoowv o* Popular Mechanics 
ITVcM B*B4aN* 1»r lie 5+M (jfftf Ip: Popular MKtwHHL 
hpl. PWC2. Bor 1014, Rh»p Ci»v Sta . h*pi Vert. K.V. 
101 01 



HOME HEATING, RIEL SAVERS 

WARMBWINGER;** adc* damper "hei n ngf m in* flics . 
tor ON bum*™ Costs S35 by mafl, Mil pxmif in 1 5 ™tu«w . 
M*ita Si iWufldlM Wtfmwln^ I*.. TO Oil IM. 

Ckfchwle*. WmaM0S4«6- 1W Herrpn Pd.. Dv^. Qm 

emi H9S ier 



NEED ^ MEAT HRiPf **e* PuMcatofi. 

£505. 2 AS Enterprises, P 0. Bax 355, P'^Eun!le*J . IN 461 50 

xiRbftuii HEATER ~3d^rthc*n*ta pi*** on *6 mg* 

eta. Send 50c tor price* J.C. Ogln buying. RD3 Boi 471. Pina 

Bu^i nly iaas& 

SCAT OPCC —Gu^tf wood rtevafercad ur haute*, no 
ywirtng. E wy Piara £4 6 a H»l. Son 2*6 -Pm. Sokktaa. 
AihU 996$9 

PWWOOOL^^LAWtKI&T£My^P^al7^- 

Con^rfi tngiruotens, Formula Todayi uu. Sbt 
F rnn«K4.CA04i22.aXH 



HOME CRAFTSMAN 



LARGE Htocbori or parts, fvmttum Cessna loom. apln- 
rtnp tfinl Axhk fluRwuiw,. cradles. leys, alpha&els. Dim 
tauaea, wnvffwm. nit». am mm, Catuog 50c. 
OiOpBrii Co . F^eri, Mjnrmrti 56371 

OVER n PATTERNS! Ertfsy mature p-ahtoBa ffmdw 
Gifts, Toys. HooMhoH Acoesao on M.US "Shop Secrets". 
Only Si « Accents <P-2Jj, Box 262. Dsnvoni. UA 01923 

kUUKE TOr^r Flftfift- Hvdworn WM, Pans- Catalog 
Si. 00. Owny Tw T-oya. Milts Read. St GteirtvWe, Oho 

Catalog of workbench components j utt df 

phi Si urtundaHa. ftaska Wading Co . P.Ol to? 26367. 
UnnHpPa. m 5S436 

FHE CA&IHET PLYWOOD Ctd h« - Full Sheets, Many 
W*ft**w»d Ihoknwiw F^a* Caflatog' Ptyweotf Depot. toil 
*97. Gaytord toh M3* 

UhtfMfSHCD pfc&JI from* moiASnp. Factory CtOfOOUL 
50% AtnuriL 200 iTytos. Write: Japs. i 2&-RF Samfli N&rtfi, 
MdpK™. MA 56343 

CATALOG - RA C« FURWTIJRI PLUtg — 5EB& 
fWundad wnh ilrst eider. TraditonaJ, Eariy Ar»™n. (wbt 
1701 FufflAur* Ehl^m, 1425 Shmminn, Dtp. CP 62, 
Enmtffi, llhnu 0020 1 

WALMlT Lyntow "553 YW*. SQu#«, Qu 4IHA 
Harha, V*Awr.iowa_— KI hduti rtalnui Co., OagL M. EwiiAri 
A 0oi «, St Joaapi, WO 54503 

PURNTTUAE FHSHMCEEdArra; St^Fra^A 

BuhmmIlI YiriKss Gra/bnwi tom £2.00. Blt 493i, 
UlfidMw. NK 03106 

PAMPER Ycv RrmKKl - toM Your 0^~C«vu^^jto' 
Wdodsitod ■ Stw* Up Tg T«n Cores - Compsta EtuMing Plans 
Ana M*r1*nph Ust &pnd 1 1 & W IP- E>Wiafts4 Eiitorpngas, 
Sonwflg. M*iiw 04*77 

HARCWQOO BrwfttoK Kha, to retold Pncul. TilJ 
maimrtton* Your cNxsa ton Top or Hinged Ud, B^e*. Wctoul 
dr Lnqaiai. i4£,00- Wa pav pwtpga 0qx Company. 227 Tart, 
HHqn-PrtMRW. Own S7«J 

WORKUANB THIHQ HAND iiaaMghi rg 

SLtpirt Dpi to *«k iAPHF W* JianA ha*. Auto, 
hema, QMHtm I irtUny. £3.00. KcaJi-Q-Mhiic, P.Q. Bdk 1 i n 4rf, 
NflUccsa. ion 5*467 

WOODEN TOyl ftTS BaltW . UST of pltnc si .00, U.S. Curren- 
cy onfy WPodeut eftws Toys, Bc« 514, LmM. Mctiyon 
*B4l 

9UU old-ttoto perch nwtog r malarial t»1 and M aroista 
tfchWing imdrocttoni (S». S*tnp 6w 130. FsirvWii, N.C. 

a™ 



SAVE. Bum Vftwdan MolwTkiU Aocauertos. toiAsr 
li j» "WW" to 4013-py-T, Merrntm. va., 

WHC CHAKS-PflOFn v EHJOVHB4T. D«Uad 

inaanKtons. tom USO Milig. 5933 Rothman Rd., tori 
W*yr*_ in. *6615. 

WOOD WhfflLPGiGl. Full suv pdhni and nod jaierti 
tr toHrvm, £i- Coyot*. 1 1T Cuok, >3' Baa tG.DQ oath, 4 
E* 110-00. upd H. SMw. 33flO SouCt 4th Ava., Vuma,AriBona 



1 S2 popular mechanics 



GTAMLE&S Elad md Sant a m BolU. $mal: 

QusnWlM, Fwa Calatog. Eiwtk, Dapi. 4H, 230 Wnodi Lra. 
SornsnKkla, NJ 00003 



WMIRUGEB - Arrww fdk Art Plara. CMitog il.S>J 
Dtei Parvna.n. Copt PM. PjO. to 2634:. DaHea. Tim 
7sa» 



CONSTRUCTION PLANS, 
BLUEPRINTS 



BACftVAW SM&TW HOUSE - to* Tin* Aftsdhw 

T* h IS' Buidrna n™ Slbrnge Aiw >rd B il* 

5*ua^d — Pt»6h From CMPHna Bftd WiMrlmJ List to*- 
ladiwt Gufttortaad. tom 0r% W^S m: Wb* Opan Sto. 
RjD to 3D, MUIbufy . Olw 43447-0030 

co^twxton cmeck poo* Ch** 

frffn Ofl 10 flawy, «4f}y anOn, SA.&5 pp from- 

Chwi EnPwi rm to liiiti, ainnj^jn. T*mu Wl2 



LOO CABINS AND "A" FRAMES 



HOUGH HUGGED A RtHHC, LOO PROJECTS «*K* 
chiiiri. b*ncn*A i*dw. ^ffEaa.hnon- AncrTTV rwH, m 
hg^aa. am hgu» nuvCan. Ivmi. laUa*. kWw. 
Mrnwifll Phglrjirpy ^ +r1i0,s u INty pw efl m topg nr 
M4CWic« avmtifila tor H CO tod wd*f b; PM. D*pt 
PMCS, to lOH M C&y Hi., Maw HlY 10101 



HOME SUILDINO A HEMOOELINQ 



SAVE 134.000 Bu4dng Tmj Hsuh. DalaMd Rspod 5aeri 
Si FMhinfWto io- Croum AwkhWiSh to i33S7-f 
PfflflfrrBh Ph 1SJ43 

SAVE Thailand*. Laam how bo txria yDut twri a&m bam. 
Free DstiHi, RBtPM, B417 Ruoaatl Road, Sitwr 5pr%o, MD 
20610 



REDUCE >bnw Conflruto H>m 50^70% J«W«rBC«] 
Uflnuai. M.00. Bdnoan Svafama. HonOy Island. B.C . 
Canada VQR i» 

AHCHITECTS BlUEPRlhTB Gn»nh0iiSBs, C*tp0rta, 
Rwrn-M .00, to 2035. Ftaftthfr M.V. 1 1S56 



PLASTICS 



CA STOUT £ Uqud PUtMka Crystal eWof. eedon. For uad- 
ing. arlbedfing, coating, rtnglaasing. m fidusliy, WboreJo- 
d«. aah wurt. Reppoddca your dnsdni with eur metd 
malariaJs ProHlabia ikisvatad CrtaJag Sl.DD. -CASTOUtE. 
Dapl S2&PM. to »l, *oaJ9i™. IL C0096. 



DO- IT -YOURSELF 



CUT W*t* CM MP TO ^ - Install 1 G**’L^ TW on 
yeur goa water hw. Stf hi vn oil «h*i p*,'™ pfi 

wwt. Turns «vi auK^L^iry « im^B^!inw Fia* tolflifi 
Hmaaeta NRGC&. Depi K, 300 Iris Si H . Mmwpula, Mr 
56401 



WOOD Burn^ifl Hot Tub fornffel* Plana — S3.M COM 
EMarp ri a an , P.D. to 1471 Pun C4y. Gat 14046 

WOODEN T&yf from laapi- 10 hjfl *U« ***y pK»ma 
50rid UJ65 to wasdao ShiH 323? Orin^ Rd- SprtmWfl. 
ON d 45&H 



CHMft RuaMeg — Infllirucwns and Samgl# — |2 00 
Switl. to 24022, Ci*M0ll4d. onto 441124 



UPWOLSTI RING SUPPLIES. Film. Vin>^ Tools. Cm. 
Inilnjrlrtn Bggki, Fm GalHog. dim Oandy Sados. to 
36377P. Ohij 452» 



ELEC THD PLATING. 0C*TV**to smatouri IncftxxG All 
rriisiflia Eiacnt>0Ja*i ^auAbTurwrw^ie ite™ tfl.96, Dawtf 
Tmpic. 95-Fa PtomBa^, Florida 32900, 

1466 Cal log g Lslad and Dau^&ad. Sources tor Crtiy- 
ffilng imagmabia £4.0fl. hLas&lofl. Bon &7B-F, Feldu, CA 
HW 



^mOnSHNA" CHANT SCREEN PROJECTION TV 

. . "t>™i7 rw [gts*fC oy c^asp irtWwii" . "BtrfW ff» Dasir 
■ - &rtt0to C«t«nKltortf Inlgj-mpngn am parts uWog 
£1 00 . . POU VSIDH, I6FM ^Jiwn ?r . fNagp P& 
I#i2 



PROJECTION TV . CwMtri your TV to &ret*a 7 Fe« 
PKSuro . , , R*sum aquBii Ic 32,£00 protector . I Dial cost 
h*u ihu £20 00 PLANS ELENS £16 DO ... IhiillaU 
InlQrinasten FREE - * MhCHOGOMQFF. Wasiwpinn 
CriSMinQ, RwriHsrtvM 1ifl7r. Cttftom Mara 24 MRS 
I -215- 716-3671. 



SILVER, Dead Bart»n«s ay Lain 4. Hm u md«ni a. $4 CO 

— toKonri LUL, to 10S6W. Pitta burjn, pa 15235 

HOW To- ftp** Your Goa Furnace f»a CMaUs Storm, 
31 a 0 Njitol MBf, Rtno. NV 6«02 

VIBES— M*oM W» Pha^ 
daring; ffla naas «.« Eteh. Gftfl Ow^, 9241 to* 
tomeed Drh#. F«an4dto 'Ataconsn 



HOT TUB bp* PWiw. Inw-Jrtcn JS 96 LuvUna End., 342 
Ha m m o nd sir»«, Bangor, Ugnt 0440 1 

PveWt FUHHfTUDE JUT6 Mgin^n™ tr*# awfcrnpe- 

euktoer ttdfrtutwimmnrntu& Buiflynv- 

PBaewarSwamief Free daukg. Pip* Dmgn. P Q to ten, 
Reading, PA 1H03 



POOR MAN'S DUMP TRUCK- Ch**p. ^ ppl.il tocgL &irv 
pfa iwmi j. nuu UMNraud. Ov n rtwA F.P Swcll 
ShWrti.MtfOW, ru 00402 

BUILD CENTRAL MR-COHDrFHJMNG Eimy 

SIW ■ Using Ifcalpr hkn Hy^g - Frp* Infcirmatwo ■ TyTrtai. &n 
56. svwjfl. on: or Hi. LA J MO 



SPEAKER COWONEffTS tor th* totota Krt buAtor. 
CgmpMa hfto rnduH eflvangpd Oriypr units, Us% liW 
teviod ab BTNp^swt nwtuoL Owooitoi pric** 

tod SI.PO tor ■ uunifto a t-atog to. Sg*4har C wpOW A 
S7, Martogrougti. Cto 06447 



MAKE TOUR 0*14 UH4KR wm Crvi to iM- 
mertla- £3 00 to" Gcrnptolfl IMgmiifnn 06jto* mdu*to«, 
toe- 406 toft Cha*tof. tJaaaorftL N-C W 

HAKE OUR RECYCLED TELEPHOTO PMHOLE CA» 

ERA tor enrirHS. Euj, sharp ptchjvs! Eaay 13 OCl USE. 
StnhinA WM Griaga &rw r Photo, AZ &5033. 

"WOOD am£*S EnClD. L«j HdWar toM 

Ldgf TrgNhf , LHHng HSridt Fra* Tri Run CMbntw IrMKpVh 
uve, Easy Ta Guild. Send £2.65 tor E^antnga. Koyyi Cragg, 
5245 Ctow r FurgKHH, Ml 46733 

PREVENT HEALTH HAZARDS m ' flu4t yOuittfT prci*dts. 

09K E 1 ? Miflbrh 0fff*fy in horn* iwgrlQhnoF toMaton 

B i.-n*TiC«d |7 SB. Mpfl- mb. &OT 6036. Hymintfdn iM, 

CA, #7fi4fl. 



HOW To srwrptn DnH On Vgur Otoi Gnm*r 16 M Larry 
MnCtotwy, MH6 Hatty, top Chy. *4p5h, «t7» 



FABULOUS 3*4 FURIfTURE F M yi Ln*«pq*i*frv1 ThtM, 
ento, tuu 1 rttcJj. aww toffl . toM pfena. 

RJW. oamto. p 0L&. 1344 4=t, Rtoto OR 97TM 



TUPfHymir QO KART ifitoBanr^ ton mtotoh- No cPW»g* 
Ifi Kart Required Plan? S6.55 krty Frpn $4^.95. Dhlaas n 00 
M i., B fa ?643, ttahortto. fiM 4690? 



LAWN Car* Trpa — Fact liu brochure— £2 jDQ to: tarn 
Mo*, fifli toi Rd.. PhLadatohia, PA 19126 

BtOACMM) S«iAimtng Pq«* KjM fto m £1465 00, For 
Coinp'tfba Krt, Praa Etoochuna am Pncea. Bunwe. 4961 
Bjnkeitill, Ha. Ultta Rock. AUnaaa 72116 



BURGLAR ALARM v WATER BED BLUEPRINTS, to> 

pwa tmuqainawa toy tuHd .pfani" Alarm plm* BCG. wto' 
h*d plana £9-00. CPfe. 1714 Pan* FU, MO, 

6£201 



NEW1 REPAIR TV'S. An^na can . . Eoy . Writs. 
Hwvufi. Boi AiTP. EYm. CA 62C2E 



HOW In mauiaba your widows How to nm&ri dryurali. Beah- 
■B15 £396 *to Vaco. Bex 403A- PM1DC2, Art on VA 24064 

CONVERT 1 2 VOLT STARTER to wU* ipaart, ravtm- 
4 sr« motor For Go-Hitt. WtncTHa. tor undar £15.M. Pkna 
li 00 HDDIFfCATlOMSt 1DMZ Tatophaw Rood *302, 
HwBtofL Texas 77075 



COLD DRAFT BEER Iron your KJbAon Rafr^aralor . EaoJJy 
Inptaltod vourwi. Plana £5 00 Sto to: J. Jordan. 31 o South 
Orange, Bui lo*. LA S5?40 

FLUE CLEAMHG C^i Dvr^na Pom PmT«ucirW 
CriBTir«y Swawp 14.50 Button CoriNruction. GcncfifflA, Dwto, 
W. VA ffiSH 



HYDRAULIC LOG SPUTTER PLAHA, t^.erti 1 3.D0Q to. 
p«v»jr*- PcMwfl by 3J\) goa a^pm Sand la.ai to; 
POPULAR ICCHANICS. Oroi PMC J. to i0l*. ftaatoClty 
Ste , Now >vh. K V 10101 



WITS 4 CRAFTS 



PLASTEHCRAfT, cancledhaft, rubber HGLDH1 

tor Fun - Prcdrt 4 Maim Flguimg lr«n CempMta Kits! Cabtogg 
f 1 00 iRehindBUfl) WQDRy OoTtoiny, Eton 56PM. Peoria. 
Illinois BWO 1 . LetaUsnad 1617. 



l WT»0 Slarlpd in &mm4 Q\*m' 11-00, Wwtora*. 
Bo> 2065T Hanover, uasa. 02336. 



BtAHED GLASS CilabgLifrP. HOP frftJto*. Pft* 
Books. Toes, fll asa. 3aytoacraRs L 171 Mvn, KyacA N Y 

“rmeo 



TATTMHG 3UPPLICS — Cotor^ad*k)Ot3.00. Soauidtog 
L MSff . DEPPM. VoorMeaMiHe, NY 12166 

CREAtTiIETAA. i^UU^TURfS Uing NUTS. HOLTS, 
ate 56 muaCrahons l€.50 Rated MamarL 302 Slavan*, 
BWendod. tom 52722 



CARTOON INd, COMMERCIAL ARTS 
A SION PAINTING 



HOOEHH Cartewng EOughl by mmi Wm* tor 1 nt tro- 
dvf Cartoonaranu — B oa 253-3B, Brantofd, Gem 05405 



BMMI Paining — Cyjy m*fted FiW DflAltogj*. KMftrttoto 

q^mgany, Caraartowri, Mi»durl «023 



CARTOON tar Fui* and MeeaylR Few taMNia ChiH»n*i 
UDh 40614A. Debftt Mfefe^n 46240 



M lESSGN cartoorang oenma G*rtoatert UtQBtm, 
Swfri R Otf. Ha^tniri, Box 30357, ttneeln. NMtHA^u SBfiCfl- 
0367 




CAJt¥0OialKGi COMMERCIAL AHtl 
« IIQN PJMNTINQ 

AJnCAtlfiMinG : Hard To Find Product* For Do n Yocnetf 
JMCnflJwig - Wfrrti lv K Pw Nwitaatad GU« To*y 
kjjol FWiflot^. Tmftf AubtM. Hcwi seaPM, Remark, 
OfWrt 97*11 ^ 



UODELMARS, iHin, TiUUlit, 
WjftHii FTC, 



UVi GUvTe M> MarttA, 3ltfTiiirtArY, Walking 

Beam. DdilMi, FltnriQL H P K"a Fa^nalirtg Modala. Catalog 
$J.M. COfiuik 34. YwlkM TS", New York. 10710 

~ HXHuTjw - Gm&OQ. *2.D0 3^ 

Man i/IbcIli ring Cu. . InC. MonbartiniJ, IA 50171 



RADIO CONTROL - Airpivwf, te Hfiiiwptara, S^s 
torn, Supptea, B*g Discoyn! CalaJoq-SAffi (R*fundi*taJ. 
MOdNfrt Supply 801 7196, Mgr^mary, AL 3*107 

SOLAR FUEL. MiwominiBiuro. etadncal R[ naity ■w'Vi. 
$6.96. War EtK fcw Co.. Farm Comer Pim a. Ototkertoem, PA 
lBKl 

FIRING CJY1L WAR Model CANNON Plans. CaiJliog *ra. 
Gran— Pfcf-Z2, Boor Bffi2. Sh^rar, Fla. 325-711 



HAQJC TRICKS, JOKE tp 
V EHTRI LOQUI BU 



FR«F WidrtaMl- Y*m rtipflu^m-T^pMrY Mittaf . 

hi 4WFM, LsiietUfl, CctorKkO S016U 



FREE! Wnrtj 5 LwJrtg NflMlty Coining lftXl JjAiHL 
Trie**, SnrKf. Sport*, rtqobm JgnnMxu&fnSh. C»lO. Ml 
0 *Pft#TH, Mu* 4WH3 

PROFESSIONAL MAGIC 1«1 Ctadog, $S.M Soma dak 
Service. No CrttfUn. FaOdtu Magic, 3319 E.dwMpn 

Lu V«m. to*M fl&i Cw 

MAGIC EQUIPMENT lor tope* Magician ■ Sand BASE 
iv bai. tali, 5B3B RoSvman Pa , Fori Wayne. Hid 45615 

' FH££ !&« R tM»b" W. 

OM« muni* &W 1 & 



RH* CMatog Sl 00. Tnrt*. Mak Smw BmHa 
A tvacadDArn-MPS. StfBtfi PigmS, New Jarsoy O707S 



HOMIH ft COLLECTIONS 



COLLECT Wftary mkwI? L*r Wc Ye™. to 30 ? PM 
Bakftwi. Mr York i a HO, 

HOLD Tima SofcHv Motts, Chesa 5e< Figures Wr;a r™ 
Ffw Jntormadcin anfl SpacJal Ototig. Ca5PnpF--PM, P Q to 
3482: Ldt^wmO. Flonda -327&0 

iuhfitii^cdAeefivi *alT2t] p*g«— 4 airaa mpyrta 
14.95. Glenn SinflA 19053 KanOwm Fkl.. Hd*B*d City. h»i. 
49329 



PICALf , IWLIWt, MTCWII 

SAVE Big Buy FtaLcfies. Decals ftnt 1 Caps F«tory 
Orect Fra Calakjg. FraPrtcmg EboAhu EmtVom Co-, to 
fl3*-PM, Unto" City, N j. D7W7 



ANTIQUES, AELlCSp INCH AM QOODt 
AND CURIOS 



FREE List la Samos Ctttoctprs. 30,« XJ I rule n Mdade. 
Rots, Speara, Ay«. Slals. Baadurark. Caddo Trading to 
66 S. Iferfrewtarti. AR 71SS9 

OCI^rAMHNa KDUN ARTVihET COLLECTOR 
Clftssireo Mr&wr»*d5-53 00. Cai&fiag- 20c. Indian Relice 
SocMiy, Faflon, Nevada fl&406-t2i 2 



STAMP COI4JECTINO 



» YEARS QW IAW dlflmH ^J^*a Swm, Mr taY 
yaV« dd — 254 rttffl appmali Jaidfi, to Clt-P, P4«* 
Hocha*e. New York 1 0SH 

1,000 DfFPETIEHT WQHU1 + l OO DtFF^HEHT' UOHGO- 
LUW BEAUTIES S3. DO AnfEfilive ±etfM\A fp*ci wals). Ca^ 
C4d Mmioe inyiima ADULTS GHLV. 0q w. to 1 32flM£. 
&abg^, Tbim^3K43 _ __ 

ftOYAL WEODHQ FFEiPiCE CRARLCS OOWIEWU 
DYE, 40 Ttv Old IfniNd Simw Arrm*il, Star* £*plpm*pn, 
Ne^nan Madwil Sh^p, Kn^w, UM*nsP- 

M 10t rpqje?tng cpprrwol?. Ckiuglu Quak, Dwpl 

FLhll Lfr VPW. tarffi i»1« __ _ 

TOR1 1 oo PcpJv Poland Stampa fall dirtvem? rmfip- 
Mysltc, Cepl PSi Camden, NwV«i^ 

111 WVkhftda 5rampi 25c. A^pfOvaJa PM, to 5021, 
MURtHOfl, AL 35005 

OLD USEQ U,S, Uftusu# CHfrdrtat Hard la find aiampa. 

AddHsOrtk. 

Kanl^ay. Be a aeog'Z, ftanUKKC Mci 1 49MMD991 

CANADA Ten W* C^mmmnCirefHie* 10*. Cai^dli^ 
■HHtwoJb. Haney tordmin. UfJe Vdlny, No* YvH 14755 

ABSOLUTELY FREE- 50 dfltamnt B (Ytic^i Cokynl** CCMA 
UMEQHATIVES. tocvvli. C^CMilarr^H, to OB tod. 
ME 040 72 



FREfi: DVM Wm Stol Pto Uftt. Sh^tW. to 
BVJ547C. Nonh Mam, FM* 33tsi 

BREATHTAKING toulilul. 5) Drtmr& it mml Mviv» pc- 
DoneN convmwKifmbVH on^r S1.50 With mmt ccfTVM* WBP 
mriMH PlftOdA, to I3ff. gggg ttg 4HS5 

FREE WotlMto packet Fmy wmrtli. Eku 

ATfrA. Mortnn Grm, IL SX63 

PEMNYI A^ptwio, 1 Ra^irdeu CbUk^d! KVMMr. 41 64 
52nd St, to Diegd, CifiT 92 '05 

75* BRINGS ft ** 1 00 p*c3rYi*i PXn wotvjw»dp rcjprwNT- 
CAP- tow'i tortK?*. to gTT.QdWi PjfcJjjfW WW. 

UWTEO NATANS 3 CompM Mml Seta 25c, A^provala 
Conwttfl, POfl 150541. LA* PUN. RofU, 333S2 

HDPFENENT CW U^S- MM 1R1 M tW ■ 11,00 
Ed Ftoifr. 4£3 SarKH^md. Oto? 44B7. 

OLD U S Stampa on bppram OhAv. to 15355G, 
PtJadeipMa, Pa l&iTl 

WORLD wida Brjimpa mdurUd jh beck* nr oppnwal 2* 
end up. TRUST BTAUF COUFAHY, F.O to tOO-f 1 . 
JVTUiCd, N T 11135 

FREE KtHfriMi eurttoPft «mwiw apoidvmN- Ootad. IW4 
Urmfl, to bandied, 64123. 



FREE 2$Q Uniiwj Smew and wpAMO* Stampc, Afjprpv 
i.Un tonp* PV, Bax S4J7, Balllnwer, C* 



HW Dtnervit ULS. 25c. AppoviH Bradtev to JZ5f. 
Uddlfwi. VA 23H3 



OAROAIN 1 DO WofH-ttrida stamps 25*. Outity AppKwala. 
R Parker, tor 143. Wesi tooHW. MA 01565 



2,000,000 sump*— 1 » tondtl-Zf E«ft. MUm, to 
ms Searwrh. 4flr2fi 

WDNLDWDE COLLECTION - HM Dn^renT&empB - 

only lQt wlft F^me^lK-WpildtanJi AfprfWBla Narc. 

16437 

FREE U.S. lAnt Sel Apprawts, HUdshrend. to 4BGJ. 
Same CJari Celilwna >50 H 

BTUHJONG' 100 BEAUTIFUL FfUIDfllALs. ML CHInadl 
Grtf 25 Cenii Mtraslv* WvMMde ApfrOvaJe. 

YANSTAM, D*pL PM-2B2, F.O to 11271 Chic^, NM* 
50411 



FREE -00 Canada wftfi rwsuaiJ of Wortd WMa Approyaie. 
Bnneri, P O. Bax 5156, to M£im, Cm' M+02 



PH1NCE CHAIMS ROYAL WEO&NG lim day «w ■ * 

C^rniry witn bgm^l»mp»rirfeyt3 pwlpiud Ejii-Imw C^voriafK^ns 
ertlilaSi* -NllCLlLE WA1AH, BOX UL TUCKAHOE, 
N.Y. 10707 



300 Divert? WnrVhvhj* 30f Wdi Ap^rguH* R.G. 
S*Nk to toes. JHMkM. N Y, 11431 



ISRAEL 15 UiHerem lOcAppfi^aft Sam Qiazen to 6ffi, 
D#k*r B**cn. FWe i3*4a 



U.S, STAMPS. WtotoaUa p4d» btocta and rum anQlaai 
SPECIAL; Fra 5c pfet* Vocka tr 5 1 DO FREE Pnoe Lhts. 
HG DISCOUNTS. AMPSCO. £dk 250»P. St Louis, KO 
43134 

LOOK! 542 W>W 5<aAVe Sl.DO WtiddWid* ApQt&tfi**. 
Kiond^e Hsjrnsbuqi, IL 62646 

WORLDWIDE, WDtPefHUBeekniad, 25f. ApOrflvalS. J.D. 
Michael. p.O. Bom 2273, Muftnee, CaMvrua 94553. 

GREAT Gitt H*4 rift 1 *f pvt^aai—ii^ Mrttri 5w« 
approve'i end wsrC Jt^a hh'vna p*nd 15* for hartdlinj. Tna 
SIqttt BupjUqua . to 8BM, WSoaling tl 900SQ 

>USHA— » H^fWithKAiUl^Many-Otte ,, l JuN 10*. 
^pprwls TadYwJ PMSiSKa. Siler City, North Cv^fia 
2734* 

FAJfTASHCI 225 M hmri OPbdul W ori dwM te 2S* 
AAfrache Appeo^U- ^CP. C«pt PM282, to 2*S5, 
Erwsvkt*. Irrfana 4fTu 

FREE Gift Wnn Quaiiry Appo^att. ChqpAWi*. to *67 -G, 
GaleeUirg, Michigan *6053 

"ENYEHTED EnROft" * IDO Btfl^enl UhfiBd Stem. 50* 
with aponsvala Lutsy. PG to 7583. SJtver Spring, VD 

swo? 

40 PAGE U Sr L41 fw to 404, Roslun, Mas* 

«H» _ 

" U.S. 6 CONBOflAlWl Ftaa Blocks 1 1 AH Approval* 
Gvdvi Dflyrton. CdTrtJKKXKA. Nn D3229 



WOW! 50 U DiHerpni Gvwr^lOci Sjpcr roliecli^ ol 
oanu^Qv^TwiCqmnimnflrtlTvi*. Alrm*ts. Hlpn 

Value*, Fra B*g Caa«k?B- AI*d line namp^ frgmwr epC*nvwl 
**tviOe- Puy w+aiyou to HeWbvanc# pidmpitir.Sadd 10* 
lodsyl Tliamc ]» g. Jama?*jwr. Slemo Go.. D*pL A22PM, 
Jam*Hwv. NT UTDi 



500 &n*iem Sl m wuh Appimla. V. nemaiw. 44 
Cnwtaiw !>.. New Britain. &nft DBflSa 

FREE MQREJDULE RTUIP OFFER! OUMT WOHLD- 
WKJE DDLLECT1DN: 125 dlfTurent gwuiiw poaraga iWTY» 
Induckng bavitiArl -arge ooiorhi' animals, eponlng adlvttws., 
space BogftKalkxi and much mm. atncAAiy FREE urfwivtiu 
raqued iwbng Slarnpaon a^ptMl" ta^ea i&i brertmiiri*- 
6gr. al liarrw. Buy any tY fUfli. dArtOH wvbSe airyumo. BEND 
TODAT I Uteaidft PM1, FtaQHT&a CA 926700006 



FREEI Wq Bargain Catalog - New EdRian ImlKig thmaanrta 
at bsrgdna mtuiVig US. A B.N A t tamp*, pa rt eta. aJDurm. 
wneceoPH ami Nau Ime eiampe from ou r 

wvta Buy only wNe Up Return Oaiws pmT*flly. 
Th*iw you JarauMi Stamp Cu. Dapt. E22PM, 
JinwDtown. NY 1 4701 



lHOOLORFUL F-crtMg Stampe. SwJ M*. Loutda to 

213ft Flare SW&dn, Abany. NY 1 zm 

lOfi Dtftarart India, PNi* 6 agrtn*r a Appeal*. H 55. F«, 
to 1 55P. Baicrwe. Oh« 43i05 
71 TflUNOLCl UdAt, Fra. ^ IIS UrPen. 
MlddlBbcHei, Naa York l DM0 
ICELAND COW M O«h**-<1j 00- ApprtwiN 
Swd#, Ben 4P84, St Paul. S410B 
117 nFFEREHT woftMri* 25*. InUude* dwronda, 
eporti an i me-*, space and tot*. Just 55? when requeuing, 
apprpvait McLjughnn A Com r*h¥. Oepi Bi to 543. 
Buohaptrt, ME 04* LA 

ID TOHTAI 1 ID* wm lew «set apprevaa, 
DATUTAAflPS, to 5662. JackJonvUla, FL 32207 
DISCOUNTS 50* apprcwal*— 1WU» 0 eMtarm. Galnaa, 
716S toaonth, MaltoOd, li. £1936 

»TDP«AJ3e5*"htatrae'WnS tw fnVwJ 
SlBWHrt to 2396L B*Kvrgh*jn, WA 03227 

7 QWfSSSf C INI ZM 25*. Afl-mla. U*M. 30 
GrNKMPw. S Had tapi Fife, Mfes. &1075 

CANADA- 50 d#fmnt 26* AwwNa- QnwYy. to 1^ 
Santa, OnWrtt. Ctatafe NTT 7H4 



NSXlCO: id C^mmemmM*, 25c appro^Rli wm uttta 

to Stanye. to iMi- D21 r TX 7K72 

FREE $3 00 Scotia Value, n quad approval. A*taugh. to 
225, Hgrtjfldge. »u 0BB29 

EIGHT Mini U.S. Otaiww™mrrtai rfh w^rali. 55* Rt 
H. to 4$4. artklauh, NJ «72a 

"WHOLESALE- 1 U.S,— Foragn PdctaW amt calNoO Fra 1 
Evvyit^ □^HTBrtfiwd Schodto. to 12*0. GrWid R*p*da. 

| W | Mh494Q 1 , 

U.S- 25 Different mini including h uw ri r SNeel ll-tt- 
Fra 11*1 tot to «. todUtt, NY 11229 



COIHS, TQKEfil, CilRHlMCy 

IBDff Penny J1.00 Cana, 1B29P E- cnarteitw Btwt, Lu 
Vagas. Nevada 691H 

F1VS Ortlnam Mrt to>r Cpins Cnin Lm Fie*. 

Severn. 1«0 Unefe, Jeftneiin Ccy r Tmnnmrn 37*01 

HCEHTEMAAL GonmananoiM* Set Only In- 

dudas 1976 Dollar. Hsfl. Clwirtar- - 24K Cue toad tland- 
evne«y d4plek*ri. Atao «Yn M idadH wlh perymnei tod 
Chock >p; NaDoraid* Coin, me., to *i«i . Photon Arttowi 
A606O- iM only- SASE 



cmwi* KMlIHiWfT 



BAAGAIN DOGK, Send ?5e n pin be cmNaO l» fS» 
ordv- CENTRAL CAMERA 00- WG WNarii An. h O*«4. 
3$m CtogO. m 4«£>i PHqfOORAPHIC 
HfAPGUAHTEHS SINCE 1 *Ml 



fHOTQI ft WHCTO IUPWII 



SAVE t St Fra RnbMP’K tony - 35 mm, Super 4 
16 mm. Sumtaa tomr. 443-501 Welle. Chic*#?. IL 
40610 



DARKROOM SINK WfTH A &UILT-IN PRWT WASHER 

Make tt Your sen, It * easy ' Fv 76* von con txry a Photocopy ri 
lhe Artrde bi i| appaeied ta PM Send CWpi Tg: Popitar 
Mk ftanca. Cmpi PMC3. to H314, fl»db Ctty to to 
Ypta. NY. 1010* 



BOOK a ft PyPUCATIQW 

NOW TO ‘■'FWJTHE HONEY THEE" — Becoma Wealthy 
m tha Wa — Deiite J*cVH^gm»n. p.O. to gu.fiairaa. 
CA 92071 

*rv»r Voutaa/i s*fl yu* m tv imww 

nlzing and nwnegmg ■ awne» — my Buearata- — 
"You to Prpm Ff4m Tl> '6^*". |lQ 95 * |1 25 Harding. 
Fmm MAS, to 4297B-FM, Tueean, A2 S5733 
TAX REFUNDS I i50 paragrapha oi (Mmocuu Asm* 
I9.B5 Ftormna Tax Bervlc*, 538 San Bernardino. Pgrnonc 

CatilgPM SW67 _ 

OUtOhPivii Booka Found, tod Wind BdctooaK 61 
taaprt flirt., Warwick, n.Y. 10690 

PUSJSHEN B OVERSTOCKS, BARGARi BOOKS- 2,000 
Ti:^. *n Fra Cantog- H*.iVtoni P B*-st 

ClAtfMa Id p^nbiey, CT oiflio 

rirt r~k - P,,„ ,r,,rf Ctala.Pi i^nmJru-. D — ■ — - — j"- JLJ ■ _i UxjuAa 

PUCS s?QQfti rTQpTwpc tr.n|Mr L.oniin^i Mrof ■ -uvoq. Mogixx* 

Minun, ftrpr *3. 461 tTweWft Road, rtwheslAf, M.V. 
14810. 

PUBLISH Ynirr &kA1 M Out fcOtoM mufricrt Puftarity , 
jrtverfiHng, ChMutM booka. Au autytKii ilTMn** todlH P*el- 

Uta* iuto*i and tree nwfuortpt report. Cuftoti Pteac, DepL 
PMB 84 Firth ftmue, New Y«4 1GQ11 



1 Continued on next peg*> 
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BOOR* Ik PUBLICATION* 

HAS BOOK pP Atigrta wsd GedgAa rtraghi liem lamoua 
invention n E>um Wortd", ISO iFhntfMnt. 35 SuCject* - 
16.9ft Pwtpa^l BtanctiartL MM W 50. DiMirpqri. Ig^. 
S£SU 



"NOW TO MAKE HOMEY OM PfRCEWORiC HAttS" 
E- j w -j ^ t -pfflh Ehrrtr yitan etpettaM etpiaca Tmastudy Md 
R41* S-m-ig TO HtKEfTY PACTOAV WORK- 

Ena. Settetariepn CkiaranMd. Sand It flS P\i* $1 ,00 Potf- 
M NYJ H^ncHing to: PTN EnlertyiMi. to 505, No ihAjsStt, 
OftiQ 447D7 



SELF MPBOVEHEStT, HuXlreda Of Boo*S Fw C-tW 
1 are. P*s Ual Mmt AAjood Da*. PM, P 0 to 433. 
BeAMey. C*H. 04703 

JESUS CWfHST 'tavH rt* QsfflWuM^ 

F&k# Prophet- ift-nteM. tori* |2 StmnycnMl 
PUbfWUkDPis, Rt 6 GtbWwVHI*, TN 377*3 

WANT TO KNOW NOW TO DO ITT Our Bookl SAW horn, 
Himdrad* of SLtfK^H Free Calstoguee. H HoFn-wi 
HarVrtr^, 1 HU 1 ah. Oegor CKy, Oeger. 97 H 5 



MIMIC MSTNUCTVOMS ft 

ih«t*umenti 



ISJWCAL lnunrhffici H* ^1 btCWM* Pflt«. Artipa, 
PA Gw All \rmvt*+m. Hug* Setecbon. $tn Ai!i r 
Ett|hkih*d t«4. NTS (Sift S47-7757 



BAGPIPES - $60 Up. tirohum SZ 1AM. 3917 
Caroere* i r Melbourne fL 3ZB01 



GUITAR, Banjo. MtnOoiln Cwrftfii Fpiprtvjl 

Nunbw Erslsmi Cntatog- W 6 W 6617 -CP*. Drew 

ChJfftartaQgA TiReV J741& 

PIANOS, PUYEHS, PUMP ORGANS. Afl&uM«nd4pur. 
Catalog of 'HOw-TO ' lOOkft, $200 {rBhrftdMp. V*Sl 4l P^W, 
VfttteJ 11, Haw Ycrt 1385 Q 



BPCH-SAVIMafl s«nfl| r Accmoom, Ettaeti 

P*3»1j l UenphdAdt Me. F-i*e Dalateg. Supe^-Swe Vuu-i, 
Bait 944, Miji-^nlon. N .C. £8655 

FREE Cftlatag! Kits and Comp^eo Harpsiehods. Han- 
mrtd md Appalachian diAspnere, guitars. bsrlts. nudofiw 
Hughs* tXrtamn, 4419 Wad Cefla*, Pm. Omvtw C ota- 
00204 



POEMS $** Td Muhe. rtaahvffl* Mum FruAJdtwfia, Box 
40001- PM, Nuhwflt. fafUM&fM 37504 



ACCORDIQN Tap Btato, CwtowCa, Buy Plrftd. Tnmw- 

fcw [>tj™ffTEj Tradw wwptad. Ft** ^och^fl. pm, 
AOHpnjkavO^vmL 1ft Wflta 19m to* t, New Tone, NV 
1001 1 



PLAY WfK BFHIB pirg^ tf utfta PT tfn g Chart* u 
Wd to tofll "UuhlbJ toaat . - FREE INFORMATION - 
Muatg Lavmno Sysfa™ FUrinhmg { 2 -Ftfy RC 3 , Bo t«, 
Otaoji. MV 14760 



PITER NATIONAL Catatpff y«Aj*pta tQ a. nipqlian pi 

fplfipad 444rvr4* n i , ta Impoflad wOcxdi, ptwla, 4C4$40VA. 
kits Fin* Gormfin-inada ■rfrfifift, vutas, eafloft, b*sa» and 
bewt Sana 25t to 10% CnacH Cart-tMrte Ml bn 

•sdcaad. IntamHiraJ Vtotn Company Ud„ Dopl F&. 402ft 
W. BaAadaft*. Am. l OalUrrura, MD £1215 



GUrrAH BOOKS. Out Sfi p*ga taLitogua l«i 0*t 300 
QiJUf Pocwi, cpvamng iH^r tHKHUlili tapad liwn playing 
m haldirg utatiyy. Clafidteaj, Accushc, Eiecldrt Sand Si DO 
(Ralundabi&i k> Bda Stontmar Lid.. iG WoOCi Ftoacf. 
WaiUsBri. CT QWflO 

IKUU ITT DuAeanar^ Barjoa, FA Hvp* r Hon. Inabu- 
mahte, KHa. Fran -$3fl. HERE INC., ffP, ZS North 401 Stowl 
Mto^aopota, Mawpacto, Swtn 



EDUCATION A INSTRUCTION* 



MAKE Ejftn monay (Song nedma lama to na«gh- 

bon . . . Mn amt" taiarasMi. TnJn al homa wlhout pnvl- 
oui wepanarca E^wis you hmrf Ymt* to Ni* l*o» 
JffltonaTiw TPtlnaig, *401 &ft*. NtoflptT Ba«cfi L C*Wom* 
32&S0 Dapl. PAC12 



TRAVEL AgwlpTpur Guida 1 Hdmi-aludy plan afrptalM idl- 
ing Team Croat*, how u quattylcr arnvai bwwf^s. AppfOMd 
to tfala ran a. Fra* Brodxi j a. Tnm Schoo. DapL PBCCl, 
>topjf1 CA SSftM 

LEARN Pta*#r Arranging and PtoliiftfT -Sian buscnsia or 
hdAy Free ntamdtMfi dp hona HudY couth. LiWjtio 
C ans SchDoQi, Depl. S-S36, 2251 Bary Awn#. Lota 
AngeM^ CUttonla 90064. 

DHAFTIHa a a {pa* 1 carear 1 Ms woman. No prewoua 
a ap artax* or *pa«ri Mart naadad Wa trm vow aE homa ^ 
Nm Pma Gat ftaa tads. iWi(a- Ncfln AmpKw of 

OrMlihg. Dapl. PSCC^ *500 CVftpy^ Nawp^rt Beach, CA 



fal JET/DAftTUn 91 KECAHEEnSr H VtwMf <X*um* * 

wntopninca, crvar^Lil — EttabJiihad l»7. 
AMEHICAH J«T SCHOOt, Dapartmanl PM-3. ttartiy, 
Mortlana 5BB59. 14001 349-5100 



1 B 4 POPULAR MECHANICS 



AUCTIONEERtW AW ftOJHD EQUIP1IEKT. Fra* taa- 
durn. toOPTpkj Cchtalup*g E JutftlSW DfVHjCn. Bdk 1K5. 
Victorl*, Tacftjk 77801 

' SEimOE KCYBOMO BUTRUMEHFR P^n* Tuftng , 
Etacbome Organ StfnrtQ. ACGREIHTED HMSC - Frpa 
Bqc* 1#L NILES Bftf AHT BC+CKIL, Dapt P PO Bds 20153^ 
Sooftmahto, CA 9SB20 

fiftiSCN WORLD WIDE COLLEGE OF AUCTtatEEHMO, 
me. werta't Larg*ta-46 Yura T*tm iccn. Ft** Calaksg. 
Ap^ond to VA. MMwfi AuttEn UPf ETy ' 'FREE - with fr'Vijll- 
muf'iL. 515-423-5242 - Cd. CiOdOh E_ foyto. P 0 flfflC &49, 
DupL 19, Maun City, M 50401 

UfVTDOM^ Bar Mmagamato Hb55 Stofr. SiwS^ 

Trunlng. 5043-C San Funancjg ik»C. GtoxtaN CA 9' 20+ 
UWV^fiftmf DEGREES Mf HAIL Pmgrima! Bachatora, 
Misl&n, pn.D'5 . . . Fth revealing dBtalft CouRMrtog, 6c? 

31 7- PM5, t U 3hn r cam^mij 

EX1WI0H And P»d<lraAtahi AhmA in P h«*Wr- Art, 
Stance. 0<itftrue, Mtdonb, HoTHOpsHtif, Hadmnfa, and- dh- 
n. 30 tjlifMM CuiTCuiar fnw fajrma# n DO <aFUndibiff|. 
Ragutor, 5usu> GcAagn of TN^vtopgv, HigHam, DtoW 
Sm&so> England. 

HAHEBTHESIA. RadUh^a, DtrwtJrag E.&.P. Courts arm 
Ei^imnrl^GNriHd CaLikxt H 00 (rMundibta) LflfttahM 
27 yaftta. Dncfl. PlAfl, Bfucp Copan. Highhaki, Daishfl. 
SutahKE, Eflglind RH17 7£X. 

fres catalog - learn auctioneering! 

Aurttoi Eduto.Eto ^90, Dapan^hl ?. Ltpr«AottM^ TmVfc 

W64 

L£AfiN Aslaap or bwiaa flBoras. Upas, aqupmaMi Fvaa 
MtaJpgl Dtawf PM -MB, RLwha^ Nw Mamoo M3*5 
AUIOSUQQESnOH.Staap-iMrringnaMJQuaners 1 t apo*. 
ra^Md^ berskt, G*gapfc dalaleg too ^Baatnh Aiuclarttort, 

Boat Z4PM, Qtymplft, WaahMtfPO 86601 

OETECTWE Praftajitoi, Ewy tiomfl Urriy; !n*« l*-tae« at 
lapal on. CHST-ttain luiLMii Frobaiinral Icveat^tom l^airwig 
School, D*pl CP, PA Bom * L 5fi6^ Loa Mga4ea. CA aoott 

INSTANT MflftOilY . . . NEW WAY TO nEVEUBCR. Np 
mmmtrn on TtataM* ■phMc9fipnlc ,, mantory. Fptj(t«5l1v 
■ngl Litakelei kn*ri*dg*. Utafflt, E3R ?ifrih*dl- 

mtwf i*«jih4l Fm >itorrt«iKVi I’-miriiria of AdvMirarl tNnkinp 

S45PM VtaLipai, PB^ytK PunaCaa C« ta 90272 

COLLEGE DEGREES BY SPECIAL EVALUATWK o 4 
EXISTING C rad lift A Job Bj^trlawe. Fa«. ^E14) B63- 1 7BF 
Ymta: E3o. 13151-M5, Odumtuc, Ohio 43213 

ACCREDITED CoHaga Dagnac By Mifl Daiin^ 
GRADUATE REFERRAL SERVICE, 30ift Sahta Mma 
eiMfl . Sufla 17J-PM. Santa Manta, CA W£4 

SOOKKEEJPWG CY Aon/toigl Euy htana-sUdy plan 

prapara* twu & do /4w DOpks , pr omar? 

AppOffri to YotariJ^ Fraa AiSOurWfl Ci tmt Kfl. ■ Wrila: 
AijtoMffling Sam. Daft PBCC1. Ptaftpprt Beach, CA 
92B60 



CLOCK AND WATCH REPAIR Book* Fraa ulitg Horn 
Anwnpa^ Bpi 7T^AQA, Fpf Rum &wb ItaTPa 600? i 
ADD LTS-FINiSH High School Al Noma No Clouet. Write 
to KjH irrionnflbon on MKmiift&on, utfitona e-ardod. taw no 
interne lurtion Ho ftatoaman Call toa day or rugrn l-ftDft- 
621-5609 l^taM 630-972=56461 or wnia 1 Amer«n School. 
Dopt VUM5. 960 E. 5»h St.. Cr»mo. 60637. Gw« tas t ya v 
hbgh 

FREE hookto ait M0«M‘ J 1^WV^RarTY? conatton- 
Oanca ntm Write. Indasanetem Btudy Chrth Hall, 
Bttorwigldn, Indiana 47405, Altn: Erik Coppag*. Speedy 
Urwemly, Hglr School, or Continuing Educated. 

SuCOCSSf UL VETf NEAR XfT Tfftd ol Jeaefing: Mjocatft 
ato»ft7 AfMDfig aarf im(M«ment bwakffimugh to b)U 
FREE prdita omy trnnv AnOtos*. P.O Bon 646-4. Cnampiftm 
NY iai6-C6*& 

l4AfW5*wuigMAchiita«painftfl.Apf^n Trad*. E*i?r 

to team. FrB-n OeCula Sowng DaMdr. lS7 FFL bftaU fs4 
31079 

" UHtVERSITY DCOflKak ho Clmti FhL EfcafnmfcM 
ACGREDtTEDI FREEI FtoiAng Ctoa/* 1 EDCHO. Do^ 96. 

SOMRwtaw SWtais Bingh*rt*&k MY iJM 

HOW to teat Power praanury. J3.00 VtoK4 Auoratea, 
if>3g-v52 , San Latncm. CA 9*579 

W AL L &Vi KtMr. Evt Your ftm Mmy Matoig 
BunTwaa. L*m As Horn* In Ypgf S Mm Ten* Mafftoiajty 
Aodrwlud Home 3 Ilm^ Schem Send Fpr Full Petal* Howl 
Mtadwn BotiMiH Of Anwncd. 2536 H. BTh Ctepi. PE, 

Fhaonue, AZ asfjca. :.&02jS«ha34E- 

DETECTIVE TRAINING lQi*prw.t Free WOfTMllWi 
GtaOal &m 1B1. Hanom, UA DZ339 

REPAIR Gotonan And Drtta Ouidw Carnpng £qntomef4. 
Iwr Hoar in Your Spar* Tima. Prowan ptooa SludY Method. 

Scttoii Sang Fcf FiA Datafls *torl Modwn 
Scnuuta Ot Am™, 2539 N- ITh SifaeL D*p. PC, PhceniE. 

A2 05006 1*021990-0346 

SCWL SUBLAM4AL "BUdo" Eap« - POSTWE SELF 
ACHIEVEMENT -olininate wtqp\ 5lr*sa -GwN^aHh , Cdrt- 
Iktanca- Maas* ULTIMATE SUBCONSCIOUS A6IUTIE3 
TOTAL CONTROL U w Rp iXTHAORDfHAAY 
WfuJertTY tn«r nypfuMis. F«t tanchjra, utfwirty Kurtto ■ 
HUHiEftT RESEARCH, 17FS Willi V m> LlM Read *22. 
Pont*. M toiyan 48054 



QDU1IEHCIAL DEEP fl£A nvm Put You Topside 
Meclwiioftl 5*nift to Work Underwater. CompWe Training to 
A Mhri G49 end Satartojon Oteng. HATTS NinA a l 
Bend ta.OO to Gonvtate Couth Calatag end Cieaa EM- 
uta DIVERS ACADEMV OF THE EASTERN SEA0OAHD, 
250C Brandy. CiyrOon. Nj mo* 



EMPLOYMENT INFORMATION 



ArU-ft-T.R.AL-FA . . , RftW I4EJL4^**D WAJfT 
YptMl - JOGS1 1 - PAID TRAHBPOflTATION!(- MOST COM- 
PHFHEHSIVE DIRECTORY AVAAABLEI I - |1 - HONEY 
BACK GUARANTEED - "AUSTRALIA- 220ATT 
WTECDH3IN AVE. l tffi. WASHINGTON, t>C 30007 

A dUU TO HMHHG AN HOURLY JOB (N PLOHOA 
CITRUS PLANTS- S6M Tectoudit. Be> 529V 5066 Ftotoa 
AwfMia. LKetand, Ftotoi 33&CG 

AUSTRALIA - *0 Pef. Ti» 

pfflaitaT. Uibngs iq.W. Aiatoo. See 772E, 0Ypf*tA CA 
90630 



RfVEWOATB - Tug* ipp pey. Hey noadtd- Rf rrfO- 
tend Si 0.00. Martha Erhfltormnf &«™ P.& to HP. 
CantrH, In 471 10 



JOBS OVERSEAS . . . {induing Ala^l Free EtaU, 
Gtabel Emp to ymert, Bqn SDff-PM, NMtaiuJ Crt y. Cafttomia 
9B0S0 



JOSS OvarHH^&g itonav Fhsl »J3« lo 550.000 f*4 
pa* 1 ywr C»u Tlft-ftAJ-SOW. E±t 1743 

ISii MOUNTAIN EMPLOYMENT HEWSLETTERM 

Cdtoedb, Idaho Monteita. Wyoning 'i Currant Opemnga — 
An Ctoupahona 1 Ffh DMbJ^ . . i/itermouniain-L. 550ft 

B Inch, WytFntfifl 62001 

WEEK OK WWBt OFFF E>f!WK)rft OliTtetta in«0Vrntfan 
*5.00 UNCG, Bc^ 17103, PWftteOte, FL 32522 

FLORIDA EMPLOYMENT NEWS UTTER FI £&*«* 

Qgr^hjnaStetaCewaDVl'JUlOQWtaalDnt-Piibisr^Wto- 
IY" Fra» Oal^i- PEN. to 644-PM, Japrlw. Ftoritfa 3345ft 

“ JOfiS. COLOfUDC, WYGmIwG, UTAH, lDAH0 r MON- 
TANA. CampidenjHd weekly nwnlettap with 2D0 * jotn Fma 
ChrtwlL WOUNTAJNWC&T. U5-»4 Ctanyrx-.. Log^, Lh*N 
M21 



OVERSEAS MHIignaira OftnUunniM U« M 100 trr^toy- 
«. IftJ®. A DjfHuiL, to 25ft, Stehbn "G". TpnsertCL M4fM 
JG7, Caned* 



HAWAII AH Emc4oytrwit Opportjnfl»a" 1 HH'b of Iratinp* 
A^Hotae — 42 . nn _ pacflto Emptapnetf Nm, to S? P, 
Ktftei. HI B6753 



"WHO GETS HIRED? WHO GETS FIRED?" « Fad RW 

rwuaJtojo&TvmJng De*«ta*ng ta*toi*i. Rtifarr 

mg tor irEjFvawL, HMahJiCcini, *Jid oxpdTiite-r^ianagftnieiH 
chflngwa. ESJKI Jdb-?«c n, to 7B5 r MteTtord. 14. Y. 11763 



COMPLETE x» HUNTTO'S HANDBOOK, MM to Q*t- 

1 mg HitfhE Jdfc. Tgp Doflwr. Fcoft Ctataite. CUCdpta, ITS 
Ca&ttedfl [PMZI Indian Heed Park. IL 605T5 



CANADIAN CAREER OPPORTUHITIES— Tan m u4 to 

539-65— c*r Wr*t Conwrry, Diftwar ftft, S>T*tu*e, NT 
13306 



OILFIELD Joba, Over IDO Qstnga $4.00 1b 4- Way 
EnflfprtsM, 3t2s C9Pv. buTU 290. toeralHdL Cafttonee 
B3301 



SAUDI ARABIA -Htfi Payng. Good BanNHa. Gpatnp all 

fflift. CompIMB lift of 450t U.a Cnmpanirt. Si 0 . true 

Research 9o* ^3i2tPM. WVM. KS ft?2l3 



IDEAL CAREER matag >t mwt*V*v wHacO^ tatf- 
toitaf wrtn »0 jcisa 55-00. GUIDANCE, P.O. to 

12245, Dnrw QQ 60212 



EMPLOYMENT WANTEO 



AHE YOU LOOKING FOR EMPLOYMENT? Try wrCta* 
arllftd Sacl^n! Irtjgtl*(5nh l 56-35 par wore Aiid. dyO^ataMO 
run eJI Or pftrt ef your id 41 ttod tApul Wt»t-yd0 f*J1 4ft 10 faf 
u kttta aa S 1 DO per wort eddttbnaJ. Ad new! Send your ed to: 

POPULAR MECHANICS, CLASSIFIED DEPT. Z H WEST 
S7TH STREET, HEW YORK, NV 1001ft 



HELP WANTED 



OVERSEAS Emptoyntem 520.000 - ftQ.DDOt free 
Report 1 Emptaymerrt, to 2921 7-A&. India/iapolte. Indiana 
4flE^. 



TRAN5LATU41& Wanted - AH Fwmgri Lengteoea. 
Engraen'ig. to 411169, OHcagc, IL 60641 

AUSTRALIA WANTS YOLH Jota< B^r Pa y i Paid Irurwr- 
tehoril Nawaai Kandbwfe; — SSft) AUSTRALIAN 
■TOHKATOIAL to 1 VIOLAS WASHING TCtL OC 
3003t 



ah Ohio ott co. erfrer* plenty of howt ph* 
bonuBH, rringe banafta ta rrutod todMtota H w anu. 
RegardteM or atoemnoe. wrw T.U Read Pim. Americen 
LAri^ncaita Co., to 66ft, Caytcn, Oti#o 45401 

GVERSEASM! CodHTUctkm, Oi^aaini Detem *1.00 

ICA. to 73&42P, HOuROfl, TX 77273 




FOR INVENTORS 



PATENT AMO DEVELOP Y w . kwatoqn Rtgi^rcri 
Palani 4#ani and Umd Pi Lfr aal uw * Engine Sand Iet 
FftEE PATENT WQDHA'nON Evvry4nvrA}r S^uUHivq 
%*V4 L MUMf. Wtolwprth BuUins M BfQtoway. SlmIp 
WlZ-M, Hww YbtV N.V. 100QT. £21 2J 267-K52 

HOmORT Faun rtaDon Haipa Imwlbn. WttaM Rang* ^ 
Swtcm Inducing: PaCant Swra* |by Patent Attorneyi-l: 

^LufcaJ la I * L« 8 ■. . ■■ ° i^nwIM 1 i^frfflffllllfafi |Jai&Aliru> f ||u DiujuHfl 

PnwBI Fn-BKiny, D L a^nL HjfljMrlmlMiUrl Mammln^ " fpb rRorpurU- 

kxt Forma. Fr» EvWua&Qn. AfflWad iwUm FwidPBtot 
3014 lews. Cctorwto Spmp, CO 9WM 

■WtlfTOm — UHM SUM* PfNnt 0ft» SmlH 
Pflrtsm tarttfopiwii Ehfliwtortng wd Mgntfb^g oi your 
Vnmntwij, aWh maJtoEaouws. court ca. Sand tor 

FREE BfYlMTKjat V&t TWCAtEfl and immnton ifarm* 
tort. StoHng IrtvArtion SiftM lMfl. QEOHQE SPECTOH, 
UC|HSED PflOFEShOfUL PATENT ENGINEER- Ffrmw 
UNITED STATES PATENT OFFICE EXAHJHEfl-3615 
VWaelwe W Budding, Naw Tort, 10007 



PATENT Qpfflca Saifflhn. 34 0™**^. Ft3gPi«l^ 
hMw V<rt 10007 Ft» InrtnTkm c*rtl 5 £«D 



REGISTERED PATENT ATTORNEY, AwNstora vd 
SovcAHl Mail S*fV¥» Fi*# Pnftniinwy JtPflaw Boi 
S 2W HiNwd. NT 105*6 



PROTECT Your lnw*nfico Ffegalarad PftJprt Htomay 
Many Yaw a Ejparianca, afl F*Wa. 1 ndMduat inwnLora Prat- 
hniOwi 6padai ConMOwiton. V«ry RMflonatola CHargea 
Wlrtta Iw Frsc inter™ ton. PutH. GHilagfwr, ids W Ain™. 
Otago. iKlnaa eotoa 



REQIETEAED PATENT ATTORNEY Washington DC 
8uMi. BprWk* A KffMnn^ 414 Hungiifciid Ortw. 
FbufrlU*, MiayWid 2M$d 

_ M. tarmT ter 

Ifeng n«i U.S. Pmterri OAgb. Copyright tarma Id gulda rem 
POM, Boil 1401. F^mcr4. Cilltormi B4538 



MYEhTQRS: If fOU htto *rt IhwnTUOfi ^NMV liCWNN. 
w*A ^ Itpa booklet Dpliirwig h0% CAR fat? yfct KiHftiat 

isiiM rvup . n-s-Fi FrMTwv. fwwt i!u?a 



PATENT IT ECOWOWOALLYr Fro* PpEpli N. flw. 
2 MM Fcnduae. RdHttfid, VA 2329 



PATENT TOUR Irmrion ¥&™fl flirted 

Enron*. 7400, WahtiplH, DC »04 

attention ihvwtc**! Can vduh invention de 
MAM OF PLASTIC? F $0, OUR CUSTOM INJECTION 
VOUMHQ COMPANY CAN HELP TOJ PRODUCE AND 
MARKET IT. WE CAM HELP YOU 1 CONVERT YtXlfi PROO 
UCT OR IDEA INTO CASH. FOR MORE KPOmATKM 
WTVTT TO: AL4CO PfttMXJCT^ »C , P O BOX HZ, TROY. 



BfVENTWS Patent Tm^ Irwfllon, Fra* infiiai Con*4jite- 
tiw W« vi Rng^wO by Em U.S Gw*rtYtwn. Vktor J. 
£wm A C*,, 4H7 Eflfton Am. Nu£ , Wuhlngtan, DC 
20018 &™ «8» 



IHViNTION* WAMT1P 



NVXimOfa WANTED. FREE CONSULT ATK>H. HO 
UATOOttiALl- OtoHUM mewlTtom PertvrbAl cub or 
royiMsc froi*i Prtw&HApwft Making new Udia For I^mi 
jrriDfmUbon on ho* fa ragisM# yoi a Uh. can or v4»: 
AMERICAN INYEHTORO COflPORATiOH. 50 Intnlili 
Dm, D«jr. PM. Wf*i MA 0 1 06B [ftilj ?5^«5376 

A F H BmJ MpiVftaing Company 

MYEWnOHS HAftKETEDl Cdlfl Fk7^m«r FREE INY1N- 
TttN PROTECTION CERTIFICATE fi, Ooooja SokKy 

h Jb m J BjJ | ■ BCHnH| ■ r-jJ b | ■ ■■ fm I Iji ' ■ M a I 

ivUuVT-Qfflurmi- n^niniirm, wwonwonn Kju^irtp. rwv 

Yak, *LY. 10007, 



MANUFACTURER S-EEKtIG NY E NITON $ AOYAHTEK 
MTERHATlCNAL, 1100 17TK HH, WASHINGTON, DC 




HAS,. RVOtnONL NEW PRODUCTS WANT EDI 
MARKETING «^MM tn «d Muili, u*Mi. 

UrMriltiAa fttftoara** Wnp far m-PU. 



HVEHTIDH MARKETING, INC., 

TD1 Sr^flhltaW Slrwl 

Pittatorgh, PA 1S222 



LEARN rw fa aWw yojr inviMton bf mM or bcn« Frw 
boMOff QUfflnav prpwdi/FT. rgyiny riln 
KMfeJV SN49 O&ppwNto. M^W. FfffWl, Qrto 434JO 

HW - OLD pMwrt* hS I* WMAno. OM4 NuggF 

Entorpriidftv Wftuken, kMi 53172 



HEAL ESTATE ft FARM! 



FREE! Big Spring C*Mgl Qv*r EA 00 nunftK 
dNW, [*3lu«df L*rtd, Ftrrm, Hcmi. eUfltfNftM, RftCT*- 
6bon, Ratwamanr Ixjytl Ssiwlad ts»l cwluxjt ihe U.S. ftw 
700 dhN 40 slafiM AS Acfpoa Mala: Von FREE bvri 
DM W^rld i Larged STRDUT REALTY, h 4 „ 7 S. Dwfem, 
Dip. SJO? CTtoW, 1 SOW- HP 1 JOO-MUJflO 



MW . . . FREE . . . BP ring CATALOG! Tec rwf Htflte 
YihxH coaar to couflr Pm*h vkPv typa pn?pary and wa- 
tort Npfd. UWTED FARM AGENCY, 6U PM Ww 47ft. 
KAMwCAf. MO. MMS. 



CALFDRMA 4ong« LuM. W (40 ftwnWy. fat 
3S&1. Lm AngMM, 9D035 

Hwntta, R5 Him pnopcivms ^ SITE tW, o<* 

«TPf in Cralftl Sand lv FREE CATALOG. birf#Hd 
pflpnftjH- 2 ywv f^urgs pnvikg*. CanaAon Eito» Lind, 
Ehfv. 3)G. W Lpw Ah. W„ T trtrtto, OitWNS. Cirtfttlfl 
MEM 3A0 141^] 7B&4SW 

REAL EftLftft, no monoy tfovn. no cnwM c^kA. Was 
mpartml nloonaton Nm a Cno Bn 3. EvmflL WA 

osoa 



EXPORT-IMPORT 



*2*00 ■F^i4*i|«.- ‘ Prw SfwNur*»l BftungPito. Boi 
013094 ?, CiWHitf, On» 441 Ci 



PLAETLCBAQ& 



ALL 5m Cuy Smiii QwnHn Fr« C#«K4. GAK*L 
41S1-C Ccfcafri, V*n Nuys, C-N 9140> 



BUY IT WHOIEBALG 



BELTS and Bue^te. CwiijMw bn# ttar MMfi, #KkJdng 
Inxxn, mcjwrcycist. wikRI*. wMlvni oAz. &g Frails. Cam- 
pkrte OhIv Ml up. C«tiiog H.SJ AKfsy SpocnANa. Pof 
39M-0PM North P*owdt™, RJ 0C9n 

(AVI! FREE CATALOG! Mmfcytift.. $Tirt«ntWbllA, SmftN 
Er'njrie Pftrti Waoduortft leg. fahton- Entrgy Harm 
MvudbdurVB. Supply, Bom 157-PW3. Dwch&alsr, wi 
54451 

RBfGS, JEWELRY PtCid i»\ &rtw R«*Jl Ctifttofl 
II ,» r»iVldiW*}= AalhAfiiti. PfiWMlUngito. WH 
HI D3BM 

44CJ»D SAftQAM Sw* Many Fr W .' oqlF- 

dfltonf CiHowIt . Job IA Smgis SanvNft. Frw 
DNvN EirgvIfTiuPipri OppomnciM. Bo* 730-A. HglUto. 



CLOSEOUT Ja w I t/ 55f dutn. iCaEntg 25cl, Rckisasb, 
’07-1631 Oow, Artnfflon,UA -D2174 

CLOSEOUTS! ONwntf BUM who***#*! F4iMl! 

famplul DDH. Bis SQtSS PM r^rftrifik;-, MloKgflft 43200. 

WORLDWIDE &nrg«in»: Irt^nU. ■ -Prapihfr . GteatoUti 
. BuiiMjfi . .BASE MirnHft. SrtH 1717PM. Hyland, 
Indini 48322 

HTIW CLOCK MOVEMENT?. Haivli. HurOwnr*. F=r 
PTl quHfify PcFtoUrtt pto04 Cfllilpg f l 00 r afytoWN. 
Y*nk*ff, Be 1 26 TtompNYi, CtotoctoJl 0K77. 



ADVERTISING AGENCIES, ADV. 
SIR VICES MAI LINO LISTS 

EXPERT A^iatance lor , naiK> r der ndvediaBrs. ^acetoo* 
latomg rpegaz/i#*, rwasgapars £ ' M Chicago AdvefUaing 
i^ancv. 3 E jaUson. Cmcagic. 60604 
WUtADUf ADWmHRtri CLMBIVD ADVEHTia- 
R4Q CAN Ilf MOAT PROHrillLE AND REWARD! NG. 
PNOWLEMTSTO KNOW WRATTO DO. WHATNOT TOGO, 
COLUMBIA CAN HELP YOU WXH TOUR MAILORDER 
PROGRAM OVER £9 yEaR 9 CUWEO AOVEATlSrNO 
EXPERIENCE- KNOWLEDGE OF «*T PULUNG PUBLI- 
CATIONS. UIPEJITCOPT BE RACE IS ALL YDUTtfl AT NO 
INCREASE OVER PUBL»MER'S STANDARD NATES. 
CHANCES ARE YOU WILL SAVE MONEY. WRUE TODAY 
FOR FREE DETAILS PLUS YOUR FREE COPY OF ^MAIL- 
ORDER ADVERTISER'S RATE OUIDC", COLUMBIA 
ADVERTiaNfl AGENCY. BOX lilS-PM-i. RICHMOND. 
ttfWAN* 4T3T4 



BUSIHtSS SERVCll 



PONT DIE BEFORE PROTECTING YOUR FAMILY! C-pm 
pmnoranrtj WHL HT wft fehTw, ballot rtor» C-95 
CrSA'irt PrSduCtt. £33A Mto m, Elgin, lllirtti BG12Q 



RUB Bin STAMPS 



BAHOO TYp# Fdurtdffi. T\p* irtd- Hurtodr &VW £*TA- 
togd. MALI 11 M relundAtHe on lm wdv 2^7 S. Eriirgroan, 
H»ns«nvH*e M106 



OFTIGS tUPPLIES 



HOW TO MAKE MONEY THROUGH CLASSIFIED AO- 
VERT1SJNG. Booktel shews yew hew B- ftm yOm 1 Cn*i ^ 
data wAh ClftisrflK Adorning ONLY JUDD- FOR BOOK- 
LET — (13.00 con Mn ralunAhi# with brsl srdv) H.E. 
KAPPEL POPULAR MECKARCS, DEPT. P, 224 WEST 
57TN 5 T. k HEW YORK, NY l Ml S 



MULTIQRAPH f WHHOgWW 

NEED All INEXPENSIVE COPY MACHINE. Mata a dry 
pnr<ar ypuraail Buy a photocopy qI tha fJaru u Ihvy 
a£q?aarto m P.M FVte* 7&*. fand pt^lHra U Populsf 
Machanea, Dap. FMC2, Boa OH. Radio City Sex, Npv 
Vi*x, N.Y. ifiioti 



RHIMTINQ PRESSES— RUBBER 
■TAMP OUTFIT* 



TTPE Fenk. H«i«t laming PmiMv S^cd* 1 *! 120 Figsc 

$1 00 DmIucMM im cmM'. *£JT* Typ*. i Mon. IrtnnftakL 
Chaos. Ut2i 



miBMB giwrp oat,. Jidaeoi, D wi u ^f 

ttort, 8-tlft Mt vwnn, Hfcina CM4 

COMPLETE RuHmt Out^a. Bin* day 

M^rfwnt Sip> Engraving WW w W CaMlog 

11 00 DtdudOa Slir Stamp. iT20 N, UanhfUL Chicago, 
BD622 



PRIWTIWQ XHD SUPPLIES 



THERMOGRAPH ED BUSMENS CARDS H0» Fp*. 
S vnpw* EG, 25G1 SAfslKiQ, CMenalim, PA IfillS 
LETTERHEADS, 2 Cnfar*, |1 7.50. Nftw Drtftlgr* Lo*r. 24 

Ppft Npwfp.ndMhd, NJ 07435 

' 'OtHCK C^'PnntogL Lam Prt« Writ*. NiftrnHda, Si 4 
MavL BKoTFngion. imm Si 701 
100 Bftspt 'ButiiM' CiSs. - S4.DQ. FYmUngCall, Wrtxa 
I144PM.Rgddbftj IL(1 125. 



QUIiWEO kABEU 



I^UDFuhi Summid AdmMM »» Fr»Lnwa- 
luifl Ac™, S4 Tortokj. PrtsrtMfSh, Pwihiytvflhla 1S2S 



Qirr SHOPPING 



FElf-WATCH, S0« non# ts 95. EkH^na H 1.9*. (ti.Dflj 
A#mail. Qw 31 A. Haw 9M( BF. Ho^ King 
El£VEHfrob in Oh#: ftiy 5^iaa Styia Anny «Nia. |t 9 9*. 
Eaf0B.n GaUur, Dept. Z52 PO. Bom 3474. Oariuar. CO 

BQ229-Q474 



CLOCKS, WATCH St, OLD GOLD, 
J1WBLHY 



HIGHEST CASH tar Go*. Jawilry Goka T*a^. Ring*. Pi*- 
moods. Watehaa, Sftr*. Piatlruan Mail ArtiO*i Tijday. Fr»a 

gift with mtanriaflKjn Chtiig? Grtfl A Pmcajoa MiW. a E. 

ItePM. [W 6S9 CtBi^go. KSQ3 

WATCH And Clock, ngwrlog booka. Iswia, malaiiAb Fw 
Cataioga. North Amatoan. Sox 77 - aO, Pm fliwr &iwa h 
■ma 40021 

TAKENDCHANCEl OhI wrlhdUHfLrnoal rattatPs brm pi 
old 90U buAtrau. EmaOatoti 1 934 Wa buy GoU, SAv. 
Pia^ocm Uiam&xla Higtoal Cuh. Frw Intijmlaitn. Row 
touFtriBB. 29A EaM Upioon Cntw SQftK- 



GOLD 



PAN CmAI EaM. Sotfh. k^kiafil CW Minaj, Strftmk Ofl 
girv- ^*a Dataili' G^d. 5712 C^ppof Roto, ItooMiapeAA 
ln4i.ru 4&QB. 



PRECIOUS STOHIS ft WIUBBALl 



(YET Fra# catalog no unoua rortthouid, gam cuttar la^a ij 
makar hoChyras or orUUnan can bo vrtheuL FlU tf bugama. 
amlizu-i-o hacis. to# prtcaa tron laigoM tdbpban and uQv 
trfn in tha rnki. f%«a no# mlatog [ual oN tha praaa, you^a tor 
tho flikjng Wnto. Gr^gar*. GapL C-12, »D Scuffs Aivyo 
Pkwy,, Pauaana. Cutomu 91 1« 



TREASURE FINDERS 



find Lou am. Jaw**?, txmac tfwvi. god nuggatA. 
ml* ta N*" ™™iiJtohflrYp*tortBd d«M9r #ftaly“* tofaiA. 
uomar KfcM * ^anga re ground {KfcL4>- Fru* oadMog Gardlnof 
4729M H Tto avs . 9 PhoaniM, Arttw* E5013 
TREASURE- TSS "SSSS WM mSf Yfflh MU* itotoNa 
KwflK* - taocAura traa Raawxh RftJdiiiCta. Ben J7K7D - 
AMC, Tampa. FtorxM 338W 

QOLD, SILVER, wna, nfca - Fkid with umqva pMKHd 
fnwn - Harm b#tor. I™ ?rtew: Fr*a h*fcna- 

iiori pffln: TflCftna, Ctap C3 ligQD bbnftana Avau, El 
Pato Tfciaft 7993*. 



PROFITABLE OCCUPATIONS 



FREE Catalogs. Raw a*r ccnd^oWng Ra Mg ^ ato d. 
Tono. auppiaa. tot tnatmCtim, Utokrt. 201 6 C4TW. Daft*, 
Tatta 75201 

FT. SMTTH Aucton School. FI Smith, Ark, 72901 SSSStt 
i Homa itody ValOTn 

PIAtTEHCHAFTIfr PTONlBblO iWW thdkW. frMJI- 

a£la. DcHwift Lynnatla, 6241 C Mantor Pwa, Mtftor. Otto 
44M0 

TECHNICAL WRITERS .Tiika bigiTHfioy? FraadHAUt: T(* 
Ftfi*. Sox 245B-K Qroviflo. CA B59GS. 

MAKE MONEY IN 5PAAE TIME. Eamgrarm tom mN- 
WCiru a«a autifOHpUto mpI« rapfatoflNWva tor WacHng rnafl- 
adnea. Pgr tod diVM* and inotructtona smvd 9aa ad- aMi your 
ntoia and addraoe lo POPULAR MECH AAMCS, Dapt AB-M, 
250 W. 551 h a., N 4 # York. NY 10019 



SALESMEN- DISTRIBUTORS 



MAKE EXTRA MONEY DURING YOU a WARE TIM El 

hn pur Nww L™ ci CAfendir*. P«a and PopLiiar Mvarbalng 
Gnu id tooaJ FYrw Frompl Mandly aarwa awn wntf town 
AAA - 1 Company in our 73 *° yav- No arw«tmai 4 pr CtfAc- 
Oam. lYawuy CortontwM. Sa yaur dp* Bd**, Fun wm 
pdtfTTtipJ-. No Ei^ortwicfl ’toraiiry Frtt* HtAlay, 

NEWTON IH. GO., DfaL PMC 2 , NfttoDh, k»fl 50208 



tCwWjnuwd on nan ptgt) 



FEBRUARY 1582 185 



MLIUlf N'DISTOlBUTOAt 

Jfipitkiumt lwm E^ M Hn p jugal 

sell shsatioml low- cost ih uh ii i i mo- 

TECTDft fii rtnmnfJi i rii jrlnji ErtapApnal DWf!ft» 
rwg^ North*w *1 EIkMg, 3Q14. floa 1QHL VW W 
S73&1-1M 



AQlffti WANTED 



SPARE UK CASH SH I4WF from, Bem- 

f m^um hjT IfH- *ip4ri*fto* nw*d*0 No jg* hrtiH fllg 

HW*W SW D*C4, 5H0. HA/4W, Pi 

17331 



WTItf Him Bhon, Pay Ehy h Wh*n You Wwl Hi Tih 
(Mft* Fiftn Frtffi^ AnJ N *tf E J FIl WpflCh Y«Jf QuBLnee* 
Bulks, WWOU PuL ft InwffrmnL Whta Mw Sh*. PC- 
W. Chppawa Ffc w W75* 



FWHTHKt AMdning Saiaamp — Exee*en 1 nonet main 

■4 StoMrt* atffing QKMkfttwiia Npm* PltfM. affldl quarts 
U« MWfctenfl 5ti*a*Hiai, ifln Now* Fh** **Jl>|4*± flik*3 
XL BOffHW. MUi. D21 ID 



■UtlNAAt OggOgjTjjNmit 



IMPORT— Eiwl cppcYtunCy. prolitabte wortS-yrtte. mail 
ordw bwira«e Jim hdra*. wfthftd taprtaj snip plan to# rc 

rtw pipnurnPlBft Eww« □nnfKWflWPV, Fm Report. 
MpHifyr, Q*pi ft?702 WppcHanrt Hill* Ceifon^ DIM? 

Wntl Moon 3*0*4, PB(f Day 1* When You Want HI Take 
OrtSer* Prom Friends And NsflftbM. Wat* Yoi# kuau 
(VHW, WTtfKul ftflh or IfMaatJhOiK. Weie: Maaon 5ftoaa, K- 
642, Owi#1 flia Wl 5472B 

HjU.«DU OPpdBTlWTtl Sr*rt prt*A*U» 
mm wWiout irf*afy* or «pi*t WMa hr free hrii, *■— 
Moms, p*u* compute AriHt Ho oMgabon Mali Qrtiw 
AnocvlK Das*. 635, MonhuJa. NJ 07645 



SELL BooAa Eft Han PnMa&ifi. W*tt* Utugfova-lAZ, 
AtaM,Ann2i 



■TOP WaalJng Mon at Armoring GuesbonaBa Adverts* - 
m*nt* lQfiQ Gflan EhpHmad. Glob*. Bo* 2Dft9&-PR, St. 
LukM0«ai3D 

I HEMS Li HMyiTAAUE PtYKES AT HOME. 

HurW twvliifriki ■■tout KmPimil: E nupprtHg. 1 1 a-wr 

Unwood Fleea, Utea, NY 13501 

MAKE Durable Butfng Pun Emiy. Walwp/oel, frfr 
pfKif. &WXTHC*J. Bays Laboratory, 3W7-SQ7& Pnva, 
CMHdga, 00 Hlil j 

WCHWV7 HW»T? I43S *Ct*+ll«*m*nb tnuMgjT 
*d. Fra» «farfn*ilfti. (ta 5*24 FNU, Rang. NV 



SAVE- when pgrtfi*#jng, ft **1Hng laps Fnw 

T*od. 71» LXrtdA UM Drive, CMi. MC. ^iS 

■PWPARE T« Ratuma - Poftcoman AJb*n Jhad* 

!£W hi* wj N i*«gn, Tnm *i horn*, VA Afprwf 
Halfcwul Tm 94HB4d. I^ihj 2BJ 3 . N Y. lOOU 

NOME Incoma Bowa - For Endapartiance - VWba. Goodm on 
IMUfti Bn tTH-O. SaJiiOyrpi. WC »iU 



MAKE HOMEMADE BOOKLETS. FYa aamrri t id 7.00D 
wm rtrifi*. Fra* IntDrmialc^ Fitofti. Bn Ml 
T au« 7»79 



MAKE Em C«n‘ **> Ewnna or Capnal Raquired 
MdtD*n4*not, PM-ZS3, 114a S4dh Avarua, Bds»L 
Fadhtyhtma idoot 



HOMEY ycmm HajpPMapM end lK«in*twi rw- 
ay. Eaw bu^inHX. FarHaAc PrcriHi. Na EX#™nC*— 
Own Hour*. Conflruaiu* AuHtanea. Fna DmMU: DFC, D*pL 
H>G £. 1H5 Rasarwr Avanua, frinvfeon, Rhod* Island, 



5RARETIME DMmUTDRI HEEDED. Urtmflwt PvAr 
Rrg%*(h AiJlrunanwa Pr^kjCt Fr** Dolls' UOTAIOY, Pda 
4457-PM-2, C Wwv, C* P034t. 



WOOOWOf?KEia - IDEAL NOME BUSINESS- Fjm 6ro- 

tihinE ftn* snap. T*p, wan Palanwroogri. NH W» 
WTfi 



SuRFRtSE EVER YBODV. Bacama hHaiy Ruble km. Wa 
girtda you, fra*. W* h* ncraiy M*dB. Ruu your Hnaga, job 
vHu*. inwmi. AiaMnoa Mtionwkta. Broohura: Gijl. £34 
CLo-a, Sin Artfexiio. Taw 79001 



BET HJtHir SacrM Lfiw snt*ih« Mta— bf»g* cajh vxt 
CrttH!! PaLlHl FREEf WailtWOl-WB-S!, Dilkigi, NY 1& IQ 



DEBTS WIPED OUT wtlti wnl FhMthi LawFl Forturw 
PtJiK^ FREE REPORTT&wiprtma #B-£. LitVinpaYfl*. NY 
r&*Q 



ASSEWLE PAODOCm AT HOME. Many appvmnftlaa 
paying Htg* WaaAN Pnslrta fnuntt) evMlBUa Ht3uy1 InrtHt- 
manC WrHa: Buwnaaaaa. 9ZB SngMon 1 lffi. l^nsMyn. Nnr 
Wiltm 



MHO Tuning Q^eaiy Hamad w4h hen* rtaly courve*. 
&pfcjm* prvrtad Arnaixm Tlewiq ScAcol, ITW TaKar 
□nr., Un^an M*. Ofrf KOII 



PICTURE Franw^“ h^n hj« or apafa^ana buafrw** . 
Em^O laurn <rtn ivUbOrA-iAnt -Odd* To PveuraFm 
hg Pipf ft ” S3 00 QuWVftH. Fr» frlmtag ■nfljAas MUJgq 
ihMae Jt^rtk *3fl-PM Sa^fHi Nonh. Hd^m, Mmnaaft* 
5S343 



REPAJA HYOflAUUt JACKS — DETAILS FUEL 
WRCTl- HYDAAUUC PAJTT9 lUttlY, BOX 4H7, 

browhhux- tucab nudi 

FREE BOOK 2D4f UWQua Pnwan EntocprtH*. F*Bukxs 
m 4Ffol6MP ± ■' Sannd tnH*lk3na»00m* HAYUHGS, CirWMd. 
CAUOU 



LEARN Sawng Mw^n* flapaving Mil. WftMfi Lwrfr 
fry* Praflft. Granin Cd 1 MOOMlI'M Sk^ddl BNXe D37, 
Ww, lm™ 1^1301 

C1F na-lpapar Rm * — J2 - S2E UCHII FH| Hapftll 
C*Cprtgfl-KB-£, BftngL MY 12510 

Si TD4.0Q Morrrhty For Tan he ue Wort Weak 1 tiuaiviLAedir 
HonwMHt . . . Start ImmadMafy . . . RaU Dally - Fimm Intor- 
rnfltd™*j3pi(calJofi - AHY, 0 dk lQ2fl-A?. nalafieo. HmhU 
^6741 

BELL hlfamattfri Eke^i, c^- mail WlW: Grihamm, PMBX 
9B371, Tacoma, WA BMW 

t4H W eakly Nona maang prpgrwn. Gnodaorld. Dpm 
2B£H-R, Tanwac, Fortij iaa 

K-M fiom Square Fpor P^w»d [Huga Demand! 

■fl ,, — — Oi-r-unF lEi jiTi -k. .fr-a-S '- w HI fl , j i — 

^nPw iSt iSOuJpUWIBfi 

Uw 02324 



LEARN Th# a*ftv« -01 rapaiHr^ |um p*B*n*f FubUloui 
PMilft' V*M$ lnvaflm*nl. Ana En0*r^*rtig. M4 OofeL 

AMcriac, c * w. wa 

HAKE WdilJ 1 BATTER? AIAWF4CTUR »W DauJi 
Stop ^■#*ftfta, gnt 3S5, BbgiM. Mj OTM 

PERSONAL Bueiwu Leah*. No DdlaiariL Write. Gate, 
BPK 342932. inchanapoae. in 4«23i 

OOMCRETE Bkxa Machnaa: DaflaJog 11.00. Fteute One, 

Bcff 95, Bodth DHoft 3770T 

BELLE^uuuSy U«il. ^ Ek,i: A^pJ 

PM, taftwra, Wb. HIM 

Set rich ush^ other fedrle's hoheyii u m** - 

amazmg EumulL DeftM FfiEEII Fifwka Consufrarsu. M- 
2, Hinpa, NY 1»lfr 

HOWTO HAKE MONEY THHOMH CLASSIFIED AIN 
YEHTtSWC. DoftM ahdn yw hoar to Kart youi own buse 
nM iffl CHuwrfHd Adv*dfflnfl ONLY It DO FOR BOOK- 
LET — |S2 PG WwftVt ftLr^afta w«h M H.E. 

KAFFEL POPULAR MECHANICS DEPT, P, 224 WEST 
ITTH nT-^H&H YORK, NY IQQta 

MAILORDER |1 jOfflLW PQ34WLE MONTHLY S*4d^ 
tetfvmalttn. Fr** DalAH- Raw. Ch*i™vmA™,eni5D1^, 
Un^rrtor*, Na* Yort tSB3B 

START Vu Own! "HOME REMOOfLBMJ Bv4MB»~l 
FrwDitiNi .RamoMar Sax 2S2. Maaaap*(^a, Haw Yort 
It™ 



NEW Dlww*ry in BaEtaf? RanrtHnnlnQ . . Eqht»*n 
Monifw OuarwMe MMht &u Pnjsn* Fair - EWcm, 74 1 5 
G#b* Dnv*. Lina FHcX. AR T2W 
BELL BrtC"J By Mail. Jmi. fiCii 24*34 F32. Vinmunf, 
Canada V5T 4E1 



OtSTmeiiTOftS, EARN SEVERAL HUES YOUR COST 
ON THOUSANDS Of PRODUCTS. GJFTt. NOVELTIES. 
TOYS, OTHERS. FREE MPQWATIOH. W L W GIFTS, BOX 
LP1LU3W. PA1TQW 

HBCOWmOH JUMX BATTERIES II Hj™ 

BuAnaa 1 . . JAM. &J* 771-PH2 HJW1F GiPund WA 

W%H 



t J2 f»r ruur drcwng hAn^onM. f r *> sweats rewaaled 
Send S5.Q0 10: A Srt. PO &W 2W4. OAYP3 c 

Spnn^OOBMM 

0 ROUND FLOOR OPPORTUNFTY HdM ntaltH*wlpn- 
P r *rn fvpl tfnpv#JI*d pfdwUL ccmpany FiLllJIl^J pwi4 
racord* Hr growth. UNUHtTED EARItlMO POTENTIAL 
LMque proihhrt lhaa naarty Dvwywta ion No lnv*rafty 
RmlittVMni* NpSotiHtsapfg. Sand ESsmfi For HlwmadkM\. 
KaD Enlpf^rtiaa. UJtft 0-5 U anha nl , Eflingrun, HI. 62401 

_ VERWHO N ACHMU, No sailing Romas cam aimcng 
jxuRft- 32>P*g* Calak^iL# It.OtJ iRatariaftr] Parkway 
Cftporafcon, 1630 pMB ftungpriag Dmw, T™rAnn. 
Maryami 21QS3 

VVrrL'B Wwe the manat Bl P^QHaasonafJy eagur, r w n n - 
*i. lucw kjnpAwa, Mggag*i car to^L Ouc*. aaay-- Two 
•mai &0 Joba a day earn you Si ,DCH a month. Momea, ears. 
ohic«. raataiifArna. y^mitad tuatanen. Sian earning attar a 
few day* practice 3*naeQenid OMaM fraa. W, 2QG7 
Mjntrpf*, ChkBgo, SM iS 

121 J40JK> oinpOh r Ba iyariy" L 

DMBila $2m PMI, 4Q05- D Efl* fly, AWilMgm, Alp. 3Sgfl1 

tM.aO W»Ny PoaaJtM . Spare Tima Uahng. Bio* 24063- 
PM5. PMv0e4pfei. P L t9l38 

CONVERT EUCTWC CARS, gorap* YOU* Qw* 
kmvjnd w«wMh*n: Fra* Ftapon iE EngkMYg, Boa 
INM1. San DNQ0, CA 92H9 

Ott WeaXty Finn Weed Scr** Hoi Cnn Sadara Hwa 
».«■ % CB*h TWT. ic Smwrnng. StYVwNxvg. HA 
015*5 



START OVER in BUlMASES AT HOME, PART TM 
FOR OR LEU. fCHUMAN HOUSE. MO IUWBUL 
REYNOLDSBURG, OHH 43005 

FREE mPcfmflrtJtn! Ml4HH_#wI Matortr SaJaa. Ground 
Ftoof Opbortunrty NMD, me., 5C0B CapflU Dr.. BancSi CA 
M51D 

FlAHO Tiiting iwnd qjidgty H IwnF 'Fwa mformBHH. 
Empn 5cnod, Bor idt*, Jupiter, FPHi 3345B 

HAKE IIB.DQ Hcudy BulUng CuBtom Lug^oaCaw M 
Home. Hu^fl NalicrMade Oanund. Fin Mail [Ndara. Wn SupoTy 
MtHnaH, InmiucboTa . . . EwyBung. Fna dataia. Cuicm 
Ciu 605? Da Soto Art., DapL C£^14. WbKfiart MlUa, CA 
SlMt 

SUPER Founts iTwaa Tmaa Ym* C*M On Hunefr ada Or 
^lam* |5.0D Bring* Old CUiksg FWULhdabt*. Hn«a* of 
Sp aoalbea r E. Fourth Straw, OapL B2Q, Dayton, Oh» 
45402 

TAKE Cuatofl CWwv we drep-ifap fflOQ y*- 

LtiKy ppoduda. Lowait below wNoIbbaJ* prtcaf. Imenadafia 
d*|M*ry SpedacuHr boma bualneaA opcotunffy. Fna Book 
SMC. AOfll EM Sott Av*., D*pf HM4, WooONnd hHk CA 
H1365. 

I0LAP HMtlnfl i**mpd qgiftly pi htrn*! Fn* nlgrni«|lvi. 
Emp« Sfttool. Box IB. Roc*w*e, IN 4W2 

EKPEmENCEO BtiMvn CgHm* A PrcHHUa Book 
heaping Service. R I Syahnia. P 0 Bow 70S4, WamHS, R! 
MM7 

HOW TO MAKE HONEY vy Import-tfipwL WondartU naw 
*ay lo Btartathome aMtioui irv^&Bin»n1. lalh hm*- U.S 

QwwnitHfll hHpa, ha* Wortd Tiwdan- Otgae and OrKtafy d 
Fcv-e^n uppaar*. 12.0Q F*m Haul*. Rom* 3, Ben 4B1. 
SandfWflt. ID 63654 

EAJtH Huadradi Marling Our Setaft BuMont! 55555 
Stamped Datalkr For Sampiaa ErKlosa $Hmpad Envei-jp*. 
Oonaumv Swvdea. B&-PP. Orar^aburg, N.Y. 1M62 

MAKE MONET WOODWORK ENQ ■ Et^y pral its making 
ufKJM*J gini. nowafUaa Free datuli. WUU vne, 32K Thus. Glee 
COua. NY n54? 

SAVE THE AND HOMEY 1 Your name wi to all fraeDuil- 
nai* moneymaking oppoduFycat In thifi mua Si. DO. 
Marfwn RFml PO0 S1513, FafrbarSi. AX 9S7SB- 
1513. 



DEALERS Headed To San Top OuaHy, Meaey Saving 
LiAncaA- Fra* Irttonrauxi GPM, 131 CM Cdurttry fta. r 
Wprtury, NY. llKK) 

MAKE $1DGQ+ Second inoofoa Mcrtbly. Span Tam. 
Boeder Shew You how To Start. Run Doting Shvim Wtthoul 
Ekpedanca. TaHnt Al Your Home. Anyeoe. Any Aga Can. 
BOd Ppd Ikedaco. l&DO E Werren, SP *tlB, Sw 
Fra™». CA 

-BE MOEPEltDEftr '1 Taka Celatog -S«to *1 a JD 
[RpluodafiMj— CompWti ICC— |4-VeUumi Buitn«a Ptai^ Gr 
pi Cetabg, Whoiasme Pnc*aj— Guarantoadl Trc-KeTa A-1, 
7 Sna^roaa Piece. MidMiwin. D£ Hfm 



MAKE By PhtJrta WNh Books -r &c<*.tM*ifrre. tkm 2S25 PH, 
La Mesa, CA 92041 

HAKE 5 *o 3 limes you' cotf on luncVed* d producH. Gilt 
rtam*. Novames. tny*. carded' march arid iee, ioai otowi. Si 
twingi giarh C«t*^ rafyr<MMyla on Ini fttiV. CHyNlV 
gpaeiMty*. Daft. M2, m & Parti- nd Au* , frreiPiL Ird 
47711 

FW& SUCCESS In MHnfrr Frw 0-*i(*-aM h 

«0 L«Nrt Long fiBMh, CAQoaia. 

LOOK HO FOR OfWORTUWTUT PHUkabOl «w W 

im/jyrf'jrTi 4,- jri A Ir-.F-.I . ,-. ■ K~u r . *■"*-■* FriMBiriwii ■"* Fl If 

in^punBnl irKL "*W Inful i. IMP L^^PnHIi Wlp- 

2, Z406 P-’rtrtdn Hd , CVinamna»w I4J QSQ77 

UOOJJQ DtoV, Taking Ptdurai Phrfogrthphy, 145BQ Waed 
Hnd. GottPi. CO BO40t 



MA KE 2 lo 3 Mnea your qdo 3 on hunefreds tf peodueb. Gm 
ton, NpuaMln, Tg^e. Carded Uarchandn*, @ £500 Olhert- 
KjM Srtofl* Glare Catatog, HalUndnUa cm frr*i onMr. 
Jaehaon ^ecdttyi GW.. Rnula 2, Bok 114B, Nap*«. Taaa* 
75566 Dept-PM-2 

MAiLDROeRl Sen rti UemwpmWkv Rrt^b FAST— 
EASY— lDQffX PflOFTf Venae, Soa 19033, Lu Vagaa, NV 
99119. 



YOUR MAHE TO ALLS USlHEfiS OPPORTUHTTEK THU 
ISSUE - |i 00 Beslco, Bin iSTlS. Las Vegu, NV 119132. 

AMAZMQ LAftWNGS^ Se% ProHL Teaftad MaHudor Ptd^ 
gnm Nehmol, 5447, Miami, Ft 33101 

STAKED CLLAS5- For Crt^Fim, end PrpTift 

S5-00- Q*t 9W77 r UfftyMto. LA TOM 

MAKE 2 to 3 T>me* YourCoHon HundwH of Products, Gift 
fr*ma. HmUi, Tow £M& fthem 1£ 00 Brnga Gum Cat- 
ofcy, R4hLnd-fte on Finl OnJpr Uriftja Ert-rpws. PU 1, 
10^3 Manrtgti Ah* , FOrcrfl Pflrt. lUlMSn KH30 

BID HONEY SELLING LADIES BLOUSES. DataAa Ff*a 
Btom n«w, Bwyrw &vd . guia 94 1 -B. Miami. Ft 

33131- 



BELL io CnMga Siudanft - -cw * ntHfron prtma M0 poa- 
£*Cft you can matfil ft^h tump to: T iAd. B<m 60S, Ba^m 
Dhia 4571 4 



iCandniHd on nan papal 
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BUSINEII OPPORTUNITIES 

INCOME OmmUNfTYFr Pmfrtatiie hom* bum sw 
wrffKujI «qHW« w capAar. Fr« isi hid ich^bIkxi 
L fntwiel Sales EOS. i&23 Maytafcl, Longnwrtl. CO. 00561 

NEW! E HCrCLQPCJM Of mTXi^Hq^ HMWLV 
PROFIT ABLE BUSINESS OPPORTUNTnCS. Qebul* 
BHOQKFIELD'6. Ben U&S. Gan** Grin. CA f»U 
"'iiow to get rich fi majl ohdch, Free ^.l-i 

WTERNATlOhAL, (tax US. 3C, Lew*. MO W 

“■^E^7om _ Fiflir WEEK] Pr~«a QP&- AJmiuibi. 
AUTC4AVERS™ h flTBIF, Mlttord. PA 1633? 

WOODWORHEM HAKE ilBOOtt? evwq redwood 
bjf4 Ho [Ktows wpirva n«eHWV Swxl Long &*St 
lor AtnA Doyfo Ytaod Piiriuctij bn 636- B. PiWfy, Me 

mm. 

AVERAQ E IUMI WAV TO ACHES Ptowi rerthoda 
insure aucceu m nvukvdw businaae. Free *ifo Htaynea 
EnterpiKos, a 1 5 Ms Cos* y Or , Mwni, CA. B3933 

WOO INCOMEI Weekly! Praeeaaing Mail! F™ iut#n, 
Postage 1 iidwmifion? Hush stemped en^ iA ^pal PdodmMUn 
Cf»M. fitlfflrf HHIy r NY 12037 

Btt NEWI t4fr*1Wfoyr REPAIRING r^p^i 
COUNTERTOP SURF ACES Prtftoutnelly rnlWiuh bm. 
kriita cull, -name «i ill kitchen 4 tMUiroorn ceufliancfl 
materials. Duick. eaty Hemes, apannemt, iiartirtutans, 
unllmrted msrtaL Learn 4 flBjn, Now 3 Fr^m-lnfarmaben £3 
IfiEFUNDAflLEL Renew, Box WTZO- 1 D5A2, Pofflfc^d, 
Oegon 07?if 

NATURAL YTTAMMS ARE MGHEYMAXE ftS ! You can t* 
a dtelrlbuicy clover am lYtwt Qua Hy mAmmai products - reft 
ph sweetne**!. You become an indapendpnl agent - not a rmn- 
dreedeil T^hB lb ■ hiQhppolH opportune and atleedyr&twai 
cttw Dueirroe All product* oro OeaulArfiy packaged wu* 4 
pwvri'pl ind wry wttractfco labM Th«e r^odyds pro med* to 
goupniffTWH r*gulalkon| ypntf R» Miy pifrernrised Wu nnwr> wl 
Crf thp popular n^Lral wtamln* . minml, and fogrf i^nwii 
■tfWt Ato? 5ellfo^tf^irfeni}*rtr*ahro **liie cjtnlogs, 
and gyid* ch*nh. Send- for Fn» Pfodixt Cwifog*, 

■nd mnlido-iEfll DitflnbL^ a Pra> LjI. V.lnmir PdrwpT, Ire. 
Dept PM. 51 FratiUrv Avb , Yalfoy Stroafri, NY tISK 

MAILORDER CWOrturtfyl Ml C-tAMAl buStoH* foDffi 
iwm PtVhJi e*pft#i Ej0*4#n« vnrwcettWy IrrfWftiiW 
ktf vttotfw Ertttpwwi* Mm Dtpi pm>i. nsaa 
i p*m Nt. wnuAna wf* MWH 



BEAT <rflrttoni I Found "Th* EapchI i&wTiwa On Earth'' 
Froi Ijrfcmaipn, OwilM, B*I rflSOl PM-2 Qr»=*t^ij a , 
Ohu 44141. 

W5 MAKE H^bw"w"fctonin H^'w^iTso 

W You Ddcajia simple, I2.0D. C-t+otla* Corpaeton, Box 
W22fl(F| , OhsaJwtA Cffy, OK 

Svi OM POSTAOi itM POSTAGE STAMPS i3i E*CR 
UHGUMUED, -SEND t4 t»FQR NAMES AND ADDRESSE S 
OF SUPPLIERS. SALES UMLiMITm HC-. PjO-*CK4H». 

jfnp n p *L 3tU9 



DO you knew Thjt v«j can URN HUO EYEAV WEEK 
wcirtiiyji pn\ iq -15 waurBV h&iro m coniV5rf^ your (wn 
F)Qf7W?ln How7^ By WRITING RESUMES— fT& Ubfl 
START ■MEHATELYrOM.TfSjaO FDA THE COMPLETE 
H-FAQE MPOHT AND INSTRUCTIONS tw; Wafl 
tWMm, 0-107, C.p. im P4» HAwropt, 

CnnwW HJA 1KJ 



FAifTASTWT P^uMn- SeHmg fwJmcI* H Whtto- 

Mli Co*]. c r*»Grtlbg C>m» WhMTMln. Dupt IffiL 4513 
CfimoG Dnv*. B'ldgWbL VaSau'l 63044 

' «AKE~ au*n«i free 

Dffi.-ftjli Sump MftfljC. POfl £2609 £OCj. Tenpa. H 33C2Z 

GOLD FOIL VRNDNC FDR PROFIT’ Pv^onMM husT 
rroft ptflA. ft^poiw- Fiw DattJli. Goki Hn^c. pqe 
54S04 (CCl TMturt. R- 3KS- 

BUMPER ErnCKEJT PRINTING DEVICE. Cneap, Simple, 
Portabro Fro# D«UHa £kjrop*r. FOB 227V1 iGCl. Tampa FL 
33622 



SCREEN PRINT T'BlHIRTS, Efl^r rfinma. naKpr^h^ 
hNikXnW kill Frtw "T-Frpiror. 1 POB 30»1 iC-Cl 

T*mp*. FI 3^?3 

" BECOME REAL ESTATE INSPECTOR - % 100 JW HOUR* 
LT PoleMlaJ Be Sou PaAFuil T> tml Home Operatwm Eum 
<iatn imivtcrotcii, Sunf^iid Im^uct^n- Rph, A^tdienge, 
ftae Inbfmtfiky. flop *0ft Arrtgid. MO 43CM3 

t MADE S40.000 vmi b> Maiorde' 1 Helped rtirora make 
rooney^ QWaii* 2Sc. Twr^r, Bea: SHTY, Y]p*ii»*J. M^H^pn 
44397 



MAKE tiwo uOhTmLV. 3pa.ro t™ unqye prow 
Hnlnrpn«i. Ng palUng Np SJ^nlaJ ^ «P4rt Frp? bnichkH*. 
KMahbyiKNfl. &n 1 T 32-‘flK, h^ar^pdrt, IrHiana 46235 

HUNDREDS WEEKLET POSMLEl KUAJHQ Pf*> 
GRAM: Naboronde So# &65ft. Cdlm^a. SC E»S0 



MONCYMAKIHO OPfK>RTUHITIES 



SPARE TIME CASH St* Fan^ua Hincw $hue. Sam- 
plea, Suaa hit f^ee. Hd expe nance needed. No ews trit £t^ 
Com Himw Shoe. DepL 3224. Heno^er. -PA 
imi 



MONEY MAKING BUSINESS AND JR FORMATION 
¥Q* THE tWiI Frw DtieM HamK Erte^pnae*, 6ax 
3004#. DepL MidwMa C^. OK 731 IQ 

TB0B% IKTUHH Oa hwtniiit Gy MA tt J- DiMtlFflM- 
SjffTft Approc- -a:ed RAF Cruz. Bo* 447, Asian it M, 
Floods 32333 



GET RCHV $«;ym I aw trna4 + ea dec Li — tuv^e Cash. 
Credrf FHEEi aeon h Wr«iihKff-wgM-Z, ftHingi MY tZsiQ 

MAKE IrtirtaiiLir. SufuaPne. Start Shcp.^ GeCHa 

5CH MansMuinQ- 41 Wavarem, 5 l Lckxh. MO 63D24 

FLATTER CRAFT I MoneymAh^ home ^WA~DeuU& 
Martway. £4949-HF-7. Namnllr. "N 37203 

BAR GAINS!’ BUY WHOLESALE AMD BELQVYI Name 
eranda, AepMnoee, Fumjtyre, 5p«u Eq^-pment, Tetevl- 
iorn, Cbpth aa, Washes, Jewelry, Tkh*, Ocwaouta, Stirpes. 
ThPbsanda Mere. Free Detail. W?rte Today: Wadchdde 
ftvfpjnhuriKa;, Box 736-A HdlarO, MuLmgan *9423 

FANTASTIC flamingo -najlirfl Irmn homa lf Off nr Rush 
Slamiwd Wrwavj Errvitopa lupenel, P-4 K1T4KH Fi>1 
Liudwqeh., FL 33316 



LWMlOOd WEEKLY, AT NCME. or more pomBM. 12 
yrxrhjU weyr Pepod. Send Si W tM EASE h; Man 
E^inprisw. P.0. Bo* 3BM- -F- WHfirtinffV^i D C 7D070 

FRE E hf.nic4Rret MNvG FrevPmeSlg Cham At Mv? 
G»h— Wnto MHicnJ. Desrf PM, Bor i03fl, SWBn Q. 
TumiTte, CamKU, M*T TPi 



t57.4QDAILT GTARTTNflnomlweei De4Mi Send so eta. 
RpsHtmp EtnameK Draww 49CB, Cat rtm a 9 1307-0304 

TREMENDOUS PftrfM. iwh Fcrtn. Easy Bepnneni Pr.> 
g?Eur Fr-eg irtarotoTi BMC Enierpiseg. Sox Q1E9-L, 
KIKfi*r*r. CpntwiO N&( 2fl6 

SFARE lime fortune in vi^f Hepair. FKige^amend ereartei 
axceptaraJ pro'na We supply a^eryttung. DeMf* free VIP, 
20QE MonYoee. ChrcepL 606 1 B 

fre£ 1 5 morttty I UHtti Owcrtufwy Magazine Laam the 
social ro w^in^ extra cam. Hauu foil crf pomade eucceai 
awnei. FREE. Wroe. OppertiHvty Depi. 723. 6 N MKhigan, 
Chicago. 60662 

EASY HubCy pays cue h — td ryacL-ranl 1 Compare fun, 
S? DC poeghflid - AndTowi Rnsaurth 2 HEP Stall Tuww 
BiL Unia, $yWuH, Nrw YeA 13203 

DET UNCHi rv™n i fcrfv^M hgw ejfrntpwri, 

51.50 MrlbutM dCC’l) IK LWh R4^nc. 
SexuflChewtari Ctihedd S4S-6H3 



RETIRE EARLYI $ovBl4fln Eur*>trd pafl-limEP Litrilm 
ntKtrtLdfeiM Deriaria 54.M. GUitm, 1H4 Ckn^jh, fteno, 
Nevada B3509 



Tfl DIFFtHENT MONEY HAKW REPOWT? . ONLY (S 
SixfiKift, 1B7B Riwrt ft4*d. Wan. CA 53GW 



CREATE WmIUi Ph Smart Way! L«J Your Way la a 
lupi" Free udoiTTiabpn. DwnN Putai^lic™. Bn 4iJ0i, 
Urecfciviili 1 . Ohio *4t4i 



«AKE $100 00 Per Day BxOa Iwni Doing Home Repair 
For Often. New Sodtiai Toils how To Do 41. Send 13.00 
fio *60 Company, 0c* 6094 PN Shawnee Miason. KS- 
EO206 

MAKE Two Way UmcA at: homa. Very pnohiaba. SU» 
Del ails airmailed Soemec, hetmlae RdL Exeter, tX296w. 
England 

FABRICATE Fun^uonal Deaxxrw WftrtrH ii *rom Ah#«i- 
mar*Cara MatonaiaSl 00 . T so*e.^ Two BascGne* Assembly 
Tirrw 1.3 hr Sucgnted FkW HO Inyrntbonf- Ss 

W>ne- Bl« IndUFfrW*. Ofpt. Ptf?, Boa «1. SIlM, WAhd 
63314 



EA AM teoo.OQ To S TOO 00 weekly In Yur Own Bdrara 
Send SJ tKJ 4*4 5ert-*ddro«*d Szftrtred En^gippe Tp: 
Friot*. P 0 Bd* I4i. Moiwui. CmtA. Qu* JOS-iEO 

FAffiNTS, LEGAL WAY TO AY 040 TAXES and PktvWf 

for yotff Chrid* EGjrfHor. Bete^KSipn: or ReLmd, Send S3, 
SOTigs PHAMityia 235 Camafot CvnCsr, Su4e * i&7, 
nidvtfnn, Tpw 75040 

BEAT IrfialKXi errtfi Mon s^ rutotg Guide! Detkn. KaUho, 
BO.«. 2S9B3-PV1, HOhCidlg, HI B6625 

FORTUNES TO BE IUCC Fnm FhM Lm. Gel ftd 
DefoiiE Rdf SI Send Sad Addressed Stamped Envelope 
0DS. 71 » W*lh. Teue 797S S 



ALL FREE MONE VMAKlN&’BuSJHESS OPPORTUNITY 
ADVERTWm «?CEW YOUR S*r*f S3 .00. 

bformdliCin Sgrv™, Bar KM SilT Luka Crt>, Lftnn 
HI 20 



HOW I Mm S33.000.06 In TwOMOhftS Uing HddB^ Lew. 
Free Delate Cress Box HOCF*. heeerx P Delaware T97T1 

12,000 MONTHLY PoetftM s&tin^ inkMoam by meH. 
DetaiJi Free Slate Shop, 1-1 SiAlwland. Stocwdale. PA 
1S4S3 



FREE REPORTS You cm seU J |DetaiH| Eastern 
SpeoatUea, Dept 122., 377 A/ienor. Prttsburgti. Patina 
1K10 



mPnilxgi 50% CM Source, SampM: &M Ham*, jiw 
Kem. &axer & “-jid. CA W»S 



HOW TO MAKE MONEY THROUGH CLASKD AO 
ViFmSlfrt. BooHat sIvh you hew > Ifcl yOur cwm tut^- 
me wflh Qftsmbad Advertmng ONLY SUB FOR BOOK- 
LET — tfcfjog cogpGi tafondaua wiai hm urfleO. M.t 
KAFPEL POPULAR MECHAMCR, B0T, P, 224 WEST 
E7TH BT. h NEW TOUR, NY 1 0Q1f 

NEW SECRCTSCbpi Mibp Fartlastt WrtKh Fqr You* Shry 
Pie. Eeay. free Deta4*. Wealth buiBera.SSA Chttywro Di+re, 
Sha^mee, QK 7*461. 

FREE Report! 'Moneymaking MeiMv Facta" 
LaFACrftea'ft TKH-PM3 Cinati. BahareTaH. CA «3M 

MAKE 136 HOUR At Horn* SendtHairtU^ Dwtijil* tiiQUm. 
DMb$c: Efohirig Rpc 44? Sbtftrtigre. CA 93»7 

"LET YNrf Cpmiri Mzk« Yog ftch Cdr^Nre DeuOa 
Sar4 S3 to: Omwra, F.O- ta 367, Bear Delaware 

“ SAVE S3.0OQ4Q on hew par, 31 ftWO-W « the banh. Free 
IrrformMtn Send $A$6 5— P, &at 543. Qbl Alt 3MQ7 

FORTUNE 9u*dar! $*lu fogflhnate etfonj . . . Free decaila 
Bqeu, 32G02A Deadwoed, $an Ju*n Dn^*4ir*m r CA 92675 

lill BUY NEWSPAPER CUFWIfiS Crf WadAflQ Art 
nttintamw be 51-06 e*^- lftalivd»«a tl.QQ CRppmge, 
Bin 40 vpm. Garesvilie. Taiea 7B52S. 

GOLD FOIL PfVHtVVU FOR PWDfTT. ^erwaHza bcai- 
neea earth, pendia, matchea. free Detale. GoH Ma^pc, POb 
24906 lOGl , Timpfl, FL 

BUMPER STKKER PfllirrtNG DEVICE. Cheap. Simpre. 
Pvtiue, Free MiH .Biimper. POD 237ft lGG|. T«mp*. FL 
3«32. 



RU BBIT ft-CHI KCHI LLAB-FU H 

VEARINQ ANIMALS 



AMAZHG PkM il S 1 DjOOO Y««4y Rasing RatMa for lfaoi 
and freeing. DetoU— S2.0D. Mwun Anpore. UeAi U, 
Montana 5&53B 



SSaMuKB MqjWi Plan rerting Reflate fof ua.fr&e dutaN, 
Whtta'a Rabtxby. PM, tlodton. One *4735. 

RASE RAHWIV SUCCESSFULLY B Pape BwUM TMIa 
Horn 50c. Amencan FlatsM Awn , HI, PX3 5w 434. 
Stoomtnofor, Ihmgii SiTOi 

prrs^ smn fe cat*, n amsteiUp “ 

FTC- 



TROPICAL FISH. Hearer*, FUtere, Airpump^ 1 JOBS*, By 
Man. Catalog 26* Aqiia. OrtonvUfo, Mlehf^an «+62 



EARTHWORM> r iIVi SAIT 

FREE Ubwalurt. Raise Ftshworma, Dnckets. Red Wiggleri 
— 1006— SB 95. 5000 — |42 56. Postpaid wtft Free Boo* 
on mow and Where To Sell Carter Fiaftwonne, Fteme, 
OA 317B0 



HEDWOBIIS Bedrun 5 ,D6d -$22.00. 3a.000-SS7.ro mdud- 
ing pealagei Rs wig mairueltoot. Brezoe Worm Fama, P.O. 
Box 41 HSPM, Waco, Tares 76 705 



OF IMTIBMT TO ALL 

B ODMEHAMGa- Hard Made » Gnar*r?«ft*( li-d- 
mg, For Detail a. writ* Lloyd Cewle. 10 Swsji Sr., B^grtton 
SoLff Australis 5D4S 

HOTTEST HEW COLLECTIBLE " RARE CtCMBE EArtalta 
Freel taykK'e H3PM Martin, bdlen Harbor Baactx. Florida 
a»7 



HOW TO HAKE MONEY THROUGH CLASSIFIED AD- 
YFRTtSIMG- BphM sn o«*s ftw Id Awl your own awi- 

riOH wflh ClatsiM Ao^rtising ONLY ]1 00 FOR BOOK- 
LET - (5 2.06 ra^upftn refond^ wtm m Onfor). H E. 
KAPPEu POPULAR MECHANICS, DEPT. P. M4 WEST 
5TTH ST.. HEW YORK. NY 1 SBIft 



FREE Ptwi»™i Aftwamf, CtfKMrt TOMIA. Stsr*da, MS. 
tidgm^anon &iOY PWahcalfoni, 477 flM StaW frOCAVt. 
NY 1 >309 



HOW to buy and Sv Stodu eilhojl Irtveebnent. Cywin- 
rod mformabon L urtra aWQ Warryn, eaid, Cemwtfte, 
hfi 44011 



YlSA Card n Me CrecM Oi«* BASE to' Crodrt GcnBuiterfla- 
PM. 2'91 Dvfornc-. SaKcnMd. CA WSS 



HEED CredffT Gee Visa. Mastercard — urffh no oredn chedL 
GuflratflMO’ le x uiriHfl, M^*J. Pfo* oftpi cn# WHS Fitp* 
drrtarj' Inflallcn RppCifta. PM-C P.O Bcj 6614* Lot 
Angefoe. CA. 90060 

STOP ftUSt fOft ta YEARS^ wWtout graae#-on Mend 
tools. k.n.vee. Kandgura Some arrlHuH wonder used by Anry 
for guns. Seed items in 14 k 9 bt pnt*_ cHp nisi to 10 yum 
S3.95 Brent. Strfto 31 i. i&Q N M*rem«c. S( Uw. MQ 
93105 



FREE BOOKLET! "Proted your hfoms, Car and F amity' 
Wrtti T0OAYI AW, Bea »*, NY l*ilS 
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Of INTEREST TO ALL 

HAWWVTWG IKVUU atCRSTS— 

TCKM-i noons— HMLV31I rtaaiMtnB Boo*. ja.Sfl 
J. R Emor^ift**, foa 232, Uhn ri SiAliah H.Y 10W. 

ortaiMbio^^ he™ ia really adduce 

CffldE. Fm ihirii P.O. BOr 2327, Phladetphri FA 
19103 

HEW TYRE BILLFOLD p^DOfl£SS~&0O)T SfiST Vary Bw> 
No Bulge PorKfwHzvd to At «u r$s kHtpsbh, S£ Mny 
Iwgt OuwHriw ftjdg. Baa Wi . jfriNvjnto Cay, Qtf 73HT 

mi Ctiriq Of Monty UAMng tNfci t"d LjftuSutl Gift! 

Lqrwi P ^1^**' ^YlTlA. H#* JHWV 07470 

FRECtMuLi ■ l-jr^ra! fpaJLRteASNMN! 3*E*. Simpai. L^al 
5400 9 A&E M*j*h*fl, Bor 13I0Z-PM', Pufllftd, Oregon 
97213 

FREE WFOfiUAT'K^M Hem to wm 24 dllWwl way* Slmm 

Etrtwpnui. p.o. fo* 52ft. fodlvflla. Gavgia 30Z/B 



OF IHT1HSST TO WOMEN 



QUILTING CAN BE * LOT MORI F W Amigo Cm nittf 

whendoq* (TV I kmO- This. Cng- mn*? KWl ^ PHV 

and you ton rmup n pi a me k w ft Song t? ?5 Ip ^«n in. 

u*?4nk* Dipt PMCS, b 1014, HpA^Cky SU-. 
htY 10101 



QOYlAftMKMT SURPLUS 



tw Sskpius Army, Nny ator* M pages iiu ytmEod CAefcg 
fond 1200 FW, M7 N, CM Si . Om F ^ Cnrag^ EL 
MSS? 

woToncmEi- jeeps - rtuoomw - auto 

■OE ILES . . GOVERNMENT SURPLUS HREJCTQftY - 
WHEYHACK GUARANTEE- Hftw. whM-U 00 0-5 
InlonrH'l&n. Departm*ifl U, Fldfril Buying foi 3013. 
fortqMU, UiHMhywrci Qi 101 

j-E-c^a, c-ApR-p ftom wjqw ■ wjw rmirar - 

QO V EfUtHENT SURPLUS - MQGT CQMPfl EHEHBIVE 
DIRECTORY AVAILABLE TELLS HOW, WHERE Tft BUY - 
YOUR AREA - 1 2 - MOHEYBA&K GUARANTEE - 
"iURFUIS BtPOft MAHON SERVICES." BOA JP70B2, 
SAfftA BARBARA, CALIFORNIA «i» 



GOVERNMENT SURPLUS . . . Mtorn dl it*™ fiKAjdinp 
JWI toP*l Dim^ar? bvu- 

„ *£.« ( 9— ,*n4**d). DraPOML fo- lOIOT-Afi, 
WMHM0T0VL DO 20C36 

GOVERNMENT LANDS FROM K7j» AC»EI Homeeftee, 

laming. wa booing-. uraalmam 1 "Land foyer's GukJd" ptu* 
htfxsriwde lating* - 12.00 Linda, fox 19 p 07-a 6. 
WeeN Tgion. DC 2G046 

d| OOVEM4HCNT HVUT JM SIT 001 Bur DM- 

YCwr Aw 009.000 Ml UW pmCkAL PMory. 

CWL HmERYRtpOn. J2.Q0JGuU(n- 
tW <] GOYERNWCNT Rfprirtl* Papirtnwnl u, 4SfO 

Wfatonikl WA3WHPTQH M. £0016 

CARS, J«ps. TiugIk, Akpunw, Ah^vvh, OAc* Ecjuip- 
Wl, £ic ?O0,0O& Rami. S#nfl 13-00 Fpf CtMbfl Tp: 
Stfphj. H Ifll 6^- Wipny, Ft 35ft17 

iwuJimH.wi, irtpvck* *™mow. v«*i*iift» 

ui^ar 1200- CAN 31 i-745 1 143 £n 7133 Ipr mb. -qn- hnm to 
plA Ct lB M 



LOANS BY MAIL 



BORROW BY UAJL! 11,000 ■ .(35,000 Bad CM*? 
RalLnad rtHwhNraT Wmn. HlMhrdfi, Beii 27191 -PHQ 
AU*«A,ijA 3031 T 

THE JUUflB NAVE MILLIONS TD LOML UWESTr Ff*a 

OptBMii Arab-PM, &3fi Main, raw, Tx 77i62 

QUICK HAUAMVa Fm appUcadun uME Lha. Ba 
724-E3T1 H4W»b«N, Ortgoc 97f2B 

BOWTOW 2K- BO> 

OH 44A70 

QUICK Kwh! RignMLn L«Jh|l WiU: Etf* Box 4S4-P. 
L^WOL HPw YCrt 11563 

BQRHQW men HOlV Anjr AriBuH, any *^Rh*hitopur~ 
pew, Mttvn 30 day*. CompatAmi Rates AJbo. you on aam 
uDAntEtl Lioorna an ■ Mor^v Aoai4. No Exparwica — Own 
Hpyrs. M alien j i Cenpany to auifi pvbtj wiv pewrW- Ho 
Gjrmntisi Fra* Dvttka- DFC D*pr iD-C-2. 1 H5 
Arn^M, CrnniKm, RJVWu Wand 02920 



KWROW tw.000 Arv Purr*** Km£ fndali ■ 

mmv' Ftrn RW«! SwSCM Rwawiaft. boa 2907D-AK, 
MiRvpcu, Irtdlan. 40229. 

MONEY PnrtMw? Fr*t Boon dwertw iw. C«A 
QtHwmnMrn Qrantx, CWiar banarma, avrildbl* io tndtvKhjil* 
Wrtta. AiAKdtaa, Bo? 9B-A4, Brdok H v n r Mew von< ii?» 

~ ROftROW BY MAIL I " IfitcT &>" (M , 000. DO No raflMHki, 
Eml cnfli, No pfobterri! ! Rwto" Gatoo FkwioaJ SomkhlBih 
34293 EL. IrAirmjxHiH, IN 46234 

Tofiiww «.m wfftM vrtArtili All a^ue. Fhw" Adr 
ttnw. Fra* dwJlA. InfotxxiH, Bex 1004-PM2, Nvw York, NY 
10003 



1 B8 POPULAR MECHANICS 



BORROW SUMO— RQRtyn& OU M afranged. 
PwaonM, (mMW, m taprttJ HCSEAim 
LfffUirrED. *30q, EJayfiw W«4hbigbn W32S 

BOflAOw ii 25*000 Even f refused elsewhehei 

Ho iFC Box T14SF1M2. UwrencwHto, 

30215. 



BORROW 125.00) Wfl iqu Iniorsti, Cndit Cards Boh 

MUPM. NoiWllA Connwscirt MM-0696 



BORROW l.Hfr 150.000 wrrtv- Owpflfl" 

Cf*drt vrtkVfKMTari. froQWf HiylirrH h*o lnl«rvwwa, CollHm:, 
CCraiflMtrt. l>iqui ‘RnmciNi^ Finn." Full frffrnWdbA 1? 
(rWu^datffl). SpK&uffl, 120 Wall Si. -7, New Vprt tQflM 

flET cam OKartfl— tH^Oovammaffl. ropoy.) lift 

Coh i&ans All agw aUgbia. Dimiirti Hrfomofton 12 [**- 
tuftdibtol SurptiA Fuwli-rt*. 1B29 K SL. WfliHnflflDT, DC 
SKUA 



ARAB frUMIE&SMEH Him Moeay to £ invtn Tq> 

FMxMn. Fm PU4. Int UhHitCBit AUK. S6l PMl, B291 

FLmmaTt Huntm^lon Baatn. CA 92640 



PCNIOHAL 



SIDLE Quearoni ih smwot Stampad arrrttopa. B^ton, 

I7lt7 BtfflPar Pw« Michigan 4B219 

COLLBOE DEJQREEB BY BPCCUL EVALUATION of 
EikSTIHG &*dBi i Joe Eipwi*™. FieI. (61*1 jftlW. 
Wtw: floi 13151'TJ. QOiwftoA Otw> 43213 

FINANCE YOilfl DREAMS wflh CuninmenL and Found.- 
tor Qro/llS Drtatii lUDCk T0LFPM2, «2 PCH, tofflOU 
Elflorh. CMApnii 9QZ54 

^COLLEOC DEGREES BY HAIL Rmwnad UhNrm^ 

-rtfer luTy accuedilKl BacJiakxi. Maalari. PH. Da . Fm 

revealing d+tail& C&’jnHling. B&k 317-MP-2. TjbWV, 
Cailvnla 92fi30 



sleepless mama cou« m rtiaoeuty md fathgue 

HkITuI tmp guerant&ed. ?fc pile No gknnvckA. -Sand 13 00 
to: Santo#, PM, fox 1195. RdgecrAri. Ca. 935S5 

CONFKHTUL Mi-l^g AdtPa^a- SuainMi, Par- 

»nai Btn» 1944I Util C*n(*r. 323(KJ FuflUirv Crmgo, 

WOO 



CHVDHCE7 0001 L0*«l L Mmtlum. Ancm^t MBITS 
RIGHTS ASSOCIATION, IP*. Fqrrtl Lph*. MN M025 
0109 



AEMAILIVM SERVICE 



CONFIDENTIAL, HaaaonAM, CofrvMi Hvnulmg 1 -SOI - 
3834 T 1 1 . Foetal £nopt», 36§ isol 900 SovSi, Sil Uka Oty, 
Utoh Will 



VIRGINIA BEACH Remain Stvapad S0e SngJi. Medvt, 
P O- Bca 54 1 5. Vruw** «M. VA 23456 



PHJVACY<Gnftdpn'L|LMed R>wv^rvFbc*fvinff Odandc 
Uoi Drop foa 10039 PM, OttrxJo. Ft 32B6C 



UNUSTED ADDRESS DtMM and oda'IcwMibl Ramari 
(100 &rrgla Ueil F^rw*r*ig Me 3050 3- Man 
HttoaSurt. Tam* 7705$ 



FLORIDA R EMAILS R, ng - Ts™ iu'i-ng . Man. 
Aukn Onw r FtoW 3fl2t0 

CONFPMKTlAL mail end PHONE Lille toeeivtd end 
Fgfwtmad 0 #lt Cervai. Bex 3WPM. Citynwi. 0E 19703 

HEART X lh* HERKBHLH^ R^MAtLS-. SltrTrpa^lI .00. 

P 0 fox 1460 PttmMd. UsuecTejeana 01201 



KANSAS CITY RE MAIL 9- C* nixynLai RecaHmg - For 
*»rdirq He^itinng. «uJ4 w*? awn. Quadmi Parv. Kansas 
«U 



KATIONALLV Krftwn Mail Fnrwardlng Server 25 ym 

Woridwtda MATO. Bos 1416. Saraaaa. Fhe 3H7ft 

INTERNA tlOHAL DMod'^ [?1 OsmaiArl 11Q.IX) IRFA 
1536-M. H|(o. HI 9672&0332 



MISCKLLAMIOVS 



PHOTO ID. BsvW in plealk. Ait 9blH, proviruw 24- 

IWA GUAflAMTEED- Sanfl <2410 Mj. pfiolo. ni™. 

Kadraaa, nalgAL waitfn hmr. rryw bmhdaia. CARDINAL 
Bac 52(XMe JecAMdVtfe, Fiend a 32207 



PHOTO (QirfrmCATIOfl DaROS . . Canllcalaa 
GUAMtfTESDN Sflrofee »f . . Bbocd, Bm 3461 P42. 
Prth^ft*. R L 02909 



COLLEGE STUOENTSl-Frvrm yw ^wM«> - 
flwtWv catplqj— S06 pesH —i-D.iT! topee— Rueh ll DO 
l| - Rhhi^i. 2» W, t. W AngMw, 90M3 

1213] 4TT««l 



IMNTtfTCATWN CAW . CERTIFKATtS ... 51 

5EUCT1W 5am?iw 234- Document*. BO WH-T, Ei 
bbma, Cafri 11731 



ORNAMENTAL K« Dnp. &»K si 1 000 ^huAJU pr«- 
aoM d«fane br rpAng^. g(4jmn*, eft, Free iMm 
CUnr^gfaM. foi 30006. 5*H L«u C4y. Ul* &4>20 0QC* - 
- OWt SOfcrttl S3D0 WhI) 



OUAUTV qiFT3- MS03LiNT3 - Frp# CrteiOff- 
CE 19706 



GAUFOfVUA oqhT H «4Ad happen? Qrt>yrt I N pm San 
Andreas FnRt. A pw« of h ■«&? - Fur Ydvnt &eod S5.00 To: 
AM, P. O. to7l5.Hi J «^^Bw^ 

kURUAN Pftotog/Bvhy Appireliw.. Cal 21 2 »7-4l» tfft^ 

7 PM. 



TELEPHONE SUPEAMARKETl All Phwwe and tocw> 
hiee In&iiJi Yoorsed A Saw Ui - FREE CATALOG. THa 
Phone Conpanv OfloL 291, 1472 GcHetad Dnva. foOeMd 



WANTED MISCELLANEOUS 



HIGHEST PRICES PAID FOR OLD PAWTBtQS. 

Am^TMjar. ill! Fargo. Chicago. Mimdn WW! 

GOLD, Srty&j. PTet-fliin, Mercury 7arri*um nanriad Ore* 
uuyad F«ae c^cjlar. lAlubeala "Terminal P.O. foe 101, 
Norwood. MAtiftttZ 



BUTKO CarbKhP, ikur Softer, SJvsr O0««ta, TartWum 
A SMllna - Roby 1 Salvage. 1 23» feAngea, Basil* Crtfc, Ml 
*W17 



SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, 
Sfrar foxier. Signing. Goto Pwed foban Laazenk S52 
U^oe Si . E-iiNwm. HJ D7SH 



f Oft SALE-MISCELLANEOUS 



FREE OtUAig ■ PiaCngthic Marcfiandw*. Wft Coto i 
EmBrtris« 3200 W fow Read, bmKMI #112, 
Oftetftme C-rty, OUinome 7J139 



HEAHIHQ AIDS 



HUGE SAVINGS- Famnal* dHbr mart-up*. Frva Trtal. 
BaflerieeWxibHia Teroanangeit Uoyfle-PMC, flociM, 
Rncn Ai 104 



FREE Hearing W Csiaksg. Hugo SavmgE. Me Salesmen 
wm Call. Try Baton You Buy! RhftMa D*p1. 132-G, 
BhXAlXHl. 1L 62916 



FRfE MEARKG AID CATALOG Vfc qy rmih Mm*: 

PAybySaMert’. 9530-PM3. Uhflcbn, SopulV^d., CaJrbne. 
91343 MOT now California 



Savs Hair t^Suying Hearing Aide e>^. Mm^Tntl ta 
Company Inc., Box 354 , andgapqri, Oh* 43012 



TOEACCO 



HAMJBLEHDED Tcbftttaa - HsrdOihad Jhp*4 4 1 1 M.) 
Samples 13.00, Fnaa Sroehjya, Sand T«3tyl DaemelhM 
Hnars. P & fox 3072-C, foaa, Id. S3T7D1 



MAKS FS*a, imomUtoft. Firne, Int. P22. foe 5&?11. 
decago, llltnaai 60659 



ENJOY ABLEST P^wemoUngl Inbrniifen Frw , Sanntaa 
(2, DC. Ban 5MSP. Hvrvtoti. VA »S0 



SCIENCE A CNEMISTNY 



TREASURE 01 hifptue optical pan arid inetrumanle bar- 
gain? Sand U 00 tor itf. TR Inc, PO Bo* NY 

12SEE 



LASER HANDBOOK, wrtn uumir^. cxrWng. Ruby Red*. 
CC7s B0WH0E FAIR PROJECTS ^orr^k wd-, Plans, 
fooki and Pens, ^end U «Jto: Fetnu, Osm PM. Beu 1902, 
fochealec HH63987 



LABCHATOHY Charmcal*. Gieaswaw — Afirparacui, Cal- 
aiogeie 1 R .-DO Oaluxa SaenLflle. 904 $. 1 3 Straei, Manrtmwc, 
Yfaoon&n 54220 



LASERS TO BALLOONS Chm 5D0 Ojalrty flams aL Da- 
ooufrt Pnoe*. Optic*— S*to— dedncaJ — Gama* and Much 
Mcv* Cal ■ log (300 GlirtgftE Errlerpriws, 1-02C Gbo 
Irr^arneu. QlenaheW', PA 111 10. 



FORMULAS, ELANS, ETC, 

HENLEY'S BOTH CENTURY BOOK rf 1D.D03 Rhc**. 
Frrfniea, w * d fnxe» br a>ng=1 ffw^yfllmg vaad *1- lh* 
homa, lArm, worinhap, indusirv Sscisfictt>i gFiNamead. 
Sane 115.D0 to: N^e hk., 14a Hughay Slraw, Naiihua N.H. 
09060 



WOHEYMAKMG FORMULAS - THOUSANDS I CATA- 
LOG 1 M0 REFUNDABLE): GW A3, fox 1B0 . Bfoowwifl. 
WnmneiniMt 



AMY FcrfiTlAi 110.00. Catalog - Tramta H j». fomt Bh 
sa, Chicago, 60696 



SPECIAL SERVICES 



INFORMATION On anything Fftfguwpi Reman* 
SpnUpN. 60'15 Wwdtw, Wwdsida. Nam York 91377 



HOW TO HAKE MONEY THROUGH CLABWIED AO- 
VEH1Y9MP. Bectoec iN j mj ygy hdw ia ftin yrtir pun tmu- 
n*u with CluaAad AdyaHran^. ONLY flJOD FOR BOOlt 
LET — (LldO coupon raftndBbla erth JlrH Ender) H.L 

KAPPELh POPULAR MECHANICS. DCPT. P, 234 WEST 
STTH BfT . HEW YOWL NY 1001! 



224 Wait fifth ltr#lt 1 N*W Y«ffc. N,Y. 10019 Ori*f 
CtauHM Advertising Ehpt. (21 2J 2114131 fvm 



DEADLINE *QM ADS: Ow Faywnrt must iMtfifctyihflSthdsyoimoSnd ptsc«1lft0 nrwfttfi lor tft* issue In 
WWt tfio ad is Ic appea 1 See Heap el Classified Sod ion 

HOW TO COUNT WORDS: tame and address mu si b& Intruded in cpuntng the number or Words i n your aj Eaon 
Imbal or number used munis as ! word: H E.Kappel, 224 Wq)E 57m Str^r, NtW Tee. New Ygrtc 1 0QIt : 9 WCFI DS . 
Zip codes are not muniod Phone #:£ Words. Symbols psed as koy^ am charged r*. Crty or Slaloccum as l word 
each: Maw Brunswick. Hew Jersey: 2 words. AUKtvIoAiona euc^i as C.O.D., ro B., R.P.M., OSA, P.O., 5*7. 
iemm ere ocuntad as 1 word. (P.OBfcx 393 00um&d aa 3 words) Wetostar 1 ! kYterraiiooml Unabridged Ditfioiwy 
wifl be umO » wr pjjihonry lor spelling, compound words. Hypnerifliions. abbreviaton*, Me. Please make checks 
pays bis to POPULAR MECHANICS. 



Only £52.50 for 10 word mlnlmun 

15.25 each tddftkmjl word 

BOLD FACE CAPS add 
fit per word 



mrm Wort; Ho Chew Ffr Bold fw) 



Remittance of $_ 



_* fliwtawd to cover _ 



_ inEartionslsl- intna. 





■1TT1W H1ALTH 

WlLLAfiO WATER Soon ge eo Minid*a, S*n< j 5*n- 
MdrteHd Slumped Envelops. A&A. M06 Geiaan. FM. 
IfttfWipert, PON 56*3* 



FOR THE HOME 

NEWEST EGG FEELER $ia.M-WHtr HwWwn 

Pnxbdt, 7 Me Km fa*.. **n«ffw, wi S3E40 

SAVE Htf ir FMK4 W PrhTOY Lgg*l HvWMV Vf 

viwrtWf. Cdfflpirt. imawiM**.— oe. faftt. p o Pe* 

16121, Lftiifrrtfr. KY 40216 

THE BOOT SWING— Newest home iLmiahirg opnor lea- 
luring freedom, comtort; end in nova; we dea*gn Free brac-flu w 
■ fl ee cri bee oomptela Hr*. BraruJ^Mns Dswgrvs, Boa S5EAP 
S*XDi.Ctfy, I A 5V06 



WEARING APPAREL 



SAVE! Uen'i &g A Tail ww1*m am Sale Gd your lr H 
riW tpJofin. CftU now we f r* OTHM4 76. Of wn> &g 
Gov Wrtem, 3094 tiemer Dirt., San RVw CiWfrrfn* 
M«1. 



REPAll 



f ICING 



POPULAR MECHANICS COMPLETE CAR HEP AH HAH 
UAL 32B pages SlmpHkKl Kuto repair lor the Saflurdey 
Uechanc Down lo earth text end ITim book abo 

nee »fiw jot* sen be twnfled and wi*q & head tor in* tepwr 
*hce Pm* 14 9$. Swd Wdw* fc?c Pfcpuiir Mw^hwnm. 0 * 0 ! 
PMC2, ftw 1575. a*Se Q*f ye., Hm Vtriu NY. lOlflt 

Q ARCHER INQ A LAWN CAR E 

STOP Ger»n P**tai Convenor Pleating Heps. Eeey bo 
Laem. Send 13.50 No# la. Marsh Fmfl Prase. Sox TOO. 
SmMhA SC 2W*0 

LURH GvdWtng and lilXt*Mpng «r home Free bww 
Lffebme c.™ School. P«ec. A W. 22S1 Onnr AvWu, 
La* Angelas, takfarae 9006*. 



PLOWCRtp PLANTS A NURSERY 
aupwjfi 

GROW Onetrig Very PrpiriaPe Hen Seed*, ftwte. Gold- 
wel Fia rn^irmai™ K. Colk». v«m. |A 53350 

RECIPE*. COOKING* ETC. 



GOURMET DELIGHT. Qpk*** r F«y Tg Rwpe Iv 

S7u-lefl WutflimiA 11.0Q. $.&. 36t tit-3 . Tbjlms 

7WM 

“ioi* CUREI KENniOty irruE Eeey, Cftfkuiii il.DO 
Recipa ComptoSe -Etrisctorn HSS, P.O Bom 17A95, H, 
LauOercWa. FL. WQ 

down eastVa ' 1 6’KicHp« ." m^co - siCsiT 

Ban Si C«t Wrwhrap. Mane M43 

■ASHED PgiATOE CANOYl HEPMETT^S OL 1 HECi 

PCS It 00. WflCI CHTEFtPRiSE. BOX $M. CHICAGO, IL 

Wtl 

Hia rwpt. r>fwS evwJJ DO s»5«. Swap your pecrrt lau(7- 
Bt]x *25, Grtlhtn IN W19 



UN FAVORITE RECIPES Cf THE NQfTTHERH CALI 
FORMA SADRTMUrrS CLUB Send SZSO. EL». *62, 
ftrgfrntfi, C4 3*605 

WINEWAKINQ A OTHER RlCIPEfi" 

WINEHAKWO'BEEflUAKlhl^ASQHOL. Free Suvrty 
Cetelag Yeesr Equu^wm Gtfi£rwr*»L &ai 6M T 6PM, 
IrdtanepofiSL. Ind 46260 

WINEMAAERS^Bearnekwi: Free ALWtruted oetilq or 
aupoefi Sanipie». Beat i£2 W. iAnneepote. Minnesota 
Wi™ 

BCEH-WTHE, Why UdM ri pXrftefT ^mT Crt*- 
log. Jim Dandy Sale*. Bo/ 3D377PV. Cp^maA, Oho 
*5330 

FREE BEBHUJCMQ BOORPkii CetWeg. fmst 
mem, i ngrrtif rts Fi4y Gw*nM. SPi. Box 7M-M, Chapel 
Hill, NC aw 4 

W1HEHAKER&RCEKIAAAEPS- Fnrn CMflMaq-FMA 

Seoeca— Large Se*ctBn: Kieua Boj. TH&QL, IndepMdvhu, 
Mtsaouri 6id50 

MAKE BEES. Wkne. Liq^um Fnpe'CaEaiog BecchonAJia 
Don 51PM. On^al Village. Man 027190 



WMOMKERS- B E ERMA K E HS PraoJl Stock*, Feet 5w- 
VBe, Free CaLUag O'E^n a, Box fJ D. Weyvte, It fill 64 

HEEJWI^^^U^ -OJiW Se^HwTFme Jmai 
Laa. Qnw 0 y^hm, boa 121, Freeport, H 6 J 032 

"OLD BODTLEGUIRB - InertnipOorA.' 

Hewbrd, 7610 5 E. HOto^u. FMfind, Lkegeo Q7206 

FRa &WKV*tf4 wvwm#aftfl BM ffrwkeig SuffrtA. 
Ecprtmwffl. I=igf«fientt. Sen* tl.PQ $Mppng. HendBng. 
Vynox. Bra PW?4B8, fenheBter. NT 14415 

TROPICAL DHmkA 50 Ex DtK G™ctm oTtw 1 lte-7 A 
■must *c tfia Ptoleaitonaj end Home Berteitder. Sand $5.00 to: 
JAB Co , F.D. Bax 1DI5A, Onsn Bey, Ws M»1 

FREE "At About Beer newppeppr fty beef drtnkfn end 
home biawflf*. plua wtna ft hear supply Imt. Fermartw ■ 
Cetlar. Sutte B. Ea36 Oanedy. IndwapcU*. IN 46Z20 

HOMiliADC KAHLUA AEClPE (t DO end 3AS£- 
UzmBfitrtee, 5314 Ffctfcrt Dr., Ceylon, Oho 45432 

"iiERC5?Sai &W* *wn «fl entf Etjopewn b*w. Offn- 

p4*e hrte, E^nwrA SiWttM. FHI* d«ae. Djeo* Impoiw 
toe.. EWpenmem PM. P.0. Box C-WO. Hamhey, PA 17033 



BEEHHAKfRSI Frwn Gpo-z+iiad OHlMgTlMMW. 

VWkan'i, Bra 461MF , Oakkeod, CoMOmie 04604. 

^5Sr LOVERS ^ Bitw yduT jwinTt&ifr^i toi'ptokiel 
Fm CiUpoq. Ehw Qw. Bra fWWW. Unwng, M^h^en 
4S0M 

GURCLAR ALARM* « HOME 
PROTECTION 

NEW BUSINESS: 5*H£rdin*ry ck»41 ggiwBflod &5 g™-fty 
i-4uh a>-i ploW w^{h «*w OOOr Big pn^THa frjsstw. Send 
tao.COfor hill parjctden. Lm Co., 109 E. UonviwiDc., Port 
Ft 33560 

PMfc'FTyOMf horn* with' r*wM' 

OTiy $1E.B5— Saturacton QuwenlMdir STOPTMIEF, 210 
Shady Ave., CheiMfoi, PA 150Q2. 

WEST mUiSm SMI FREE GATAUKI1 A*3, 1»i 

Own«f Hottr. «. 3WQ9 

SCCURlTT Syslftfns By MoT IrutaJi you? nm end save *Hh 
gur ertpy Ig Igilpw ftsfructoW- Fflf tr H ceCtldg wrlle 1g- Qiwn 
Muuncwi T«&hncp*PflY. 9Ux 6W74UI, Seme Rwi CA 95406 
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Subscription Dike 
Slashed to $2.97! 



M oneySwOtlh monthly has stunned 
the magazine world by announc- 
ing an offer of full-year subscriptions 
fur just $2,97. This ia as little as some 
magazines charge for a single Issue. 

"'We're doing this to celebrate our 
Tenth Anniversary, " a spokesman said, 
"and to solidify Moneys worth's position 
as America's Number One Biggest Pub- 
lishing Bargain. Ever since it began 
publication a decade ago, Moneys worth 
has consistently lowered subscription 
rates, while other periodicals have been 
raising theirs. We started out at $10 a 
year and now we are offering Tenth An* 
niversary Special Subscriptions at the 
UNREAL PRICE OF ONLY t2.97t" 
Moneysworth, which tells how to get 
the most for your money and the most 
out of life, ia read by an estimated 
5,000,000. Its chief competitors are Con- 
sumer Reports, which sells for |14 a 
year, and Money magazine, for I17.B5. 

How to ploco your order 

Readers of this magazine who wish to 
take advantage of this unparalleled of- 
fer should send their name and address 
along with $2.97 to: Tenth Anniversary 
Special Subscriptions, Moneysworth, 
P.O. Box 4W-PM, New York, NY 10101. 

Typical of the savvy, wallet-fattening 
articles Moneysworth prints are these: 

Receeitoa-PrOof Jobe 
Can that Are Stingiest with Gas 
Row to Bern 19fe% on Year Savings 
Canada’s FREE Land Giveaway 
Row to Qualify for Food Stampa 
The Only Diet Out Really Worta 

The Long and Short of Bhlr Transplants 
Row to Collect Soda! Security from Ibe 
U.S. and Canada— DOTH 
Are Bay Fever Shots Pointless? 
Mercedes’ New “Lifetime’’ Car 
Bow to Reduce Exorbitant Doctor BlUa 
States with Best Unemployment Pay 
Bow to Get a Low-Cost Divorce 
IV Kinds of Can Mechanics Own 



How to Hold On to Your Auto insurance 
Haw to Tun Boxtop into Gold 
Contact Lomus that CURE Poor Vision 
Happiness Is a Hick Town 
A Gourmet's Guide to Free Cookbooks 
How to Stop Soaring 
Air Travel ■(»% Off 
Today 1 's Soldten Command High Pay 
Prosperity ta Alaska 
Ijnr-Twt Insurance I or Non-Smoken 
Mattresses to Tbra Handsprings Over 
How to Save a% oa Your Food BUI 
Scholar Doflanror the Middle Class 
Where Ketiremeoi It Goes Farthest 
The "Yurt": Incredible fSO House 
Hdw toGet ? BestMOen for Price of 1 
Ski Areas Without Steep Prices 
HowtoBuru Wood Efficiently as Ftid 
Resumes (bat Get Jobs 

How to Avoid Alimony 
How to Travel and Get Paid for It 
Fifteen Fabulous Free Mspo 
Don't Sneeze at TUs Cold Remedy 
Starting a Retirement Bostons 
Videotape; The Last Wort to WdL> 

Ibe World's Iff Beit Free Calendars 
Lauding to Executive Job Alter W 
How to Cope with Donning Letters 
Sailboats that Are Real Winners 
Getting a Job as a Forest Ranger 
The Amaxlag New Two-Eagfale Car 

As you can see, Maneyswurth is an 
easy-to-follow instruction manual for 
building a better life Each day. it is in- 
undated with ecstatic testimonials like: 

* "You're not going to believe this, 
but I have parlayed 1146 into $90,000, 
due to your informative article on how 
to break Into real estate. How can lever 
express my gratitude sufficiently?” 



— H.T. Pinroae; Montgomery, Iowa. 

• "Your advice on Social Security re- 
sulted in a |3,135 lump-sum cash pay- 
ment to my wife and $171 monthly pen- 
son, The best investment I ever made 
was my subscription to Moneysworth.' 11 
—Dr. Herman Hortop; La Grange, ID. 

• "Your article on high Interest paid 
by foreign banka has enabled me to 
retire in style- 1 cannot thank you 
enough-”— E. Svenson; Fall brook, Cal. 

• "Your news reports on Investments 
have brought me, to lust months, 112,99$ 
profit, tripling my money. You can bet 
I’ll be a Moneys worth subscriber for 
life."— L- Grey; Ypsilanti, Mich. 

• "Your article 'Inaccurate Billing by 
the Phone Company’ led me to discover 
four years of overcharges. I got a $1,593 
refund!"— A. DiRienzo; Bristol, Pa. 

• "Moneysw orth’s product ratings 
sure stretch the dollar. J bought the 
35mm camera you recommended, sav- 
ing 30%.“— R. Goodrich; Tucson, Ariz. 

• "Your article 'How to Avoid Paying 
an Exorbitant Doctor BUI' saved me 
$65. Here's my subscription extension." 
— C. Wagner; Yorktown Heights, N.Y. 

• ' ‘Thanks to your article ‘How to Buy 
a New Car for 1125 over DEALER'S 
Goat,* I just bought a Chevy at a saving 
that r conservatively estimate at 1350." 
—Rudy L. Grange; Anita, Iowa, 

• 'Moneysworth is aptly named. To 
paraphrase Churchill, never have so 
many paid so little for so much. "—Dave 
Alpem; Pittsburgh, Pa. 

To takw udvuntaft 

TO take advantage of this GIVEAWAY 
offer, readers of this magazine should 
send their name and address with $£07 
to: Tenth Anniversary Special Subscrip- 
tions, Moneysworth, P.O. Box 4M-PM, 
New York, NY 10101. 

(Note: There Is a limit to the number 
of years that may be ordered under this 
special rate. No subscription may ex- 
ceed three years — at $8,91 . ) 

If ever a publication was accurately 
named, it's Moneysworth. This offer la 
highly recommended. 

C Moniyinrori+i mcmUin ■■ TM ™g. 



